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50 Human Secreted Proteins 
Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
5 polypeptides, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic , 
15 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 

and the other organelles. 

20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 

25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker ' holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
30 include the commercially valuable human insulin, interferon. Factor VIII. human 
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growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
5 medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 

The present invention relates, to novel polynucleotides and the encoded 
10 polypeptides. Moreover, the present invention relates to vectors, host cells, 

antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
15 invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

Definitions 

20 The following definitions are provided to facilitate understanding of certain 

terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 

25 polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 

30 electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
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preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 
5 of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space . 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
10 mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb. 15 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
15 polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides composing coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
.enome). In other embodiments, the polynucleotides of the invention do not contam 
20 the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 

1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 

05 nucleotide sequence of the full length cDNA sequence, including the 5' and 3 1 

untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 

30 polynucleotide as broadly defined. 
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In the present invention, the full length sequence identified as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (conUg 
analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO-X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1 , each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA wife, 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardfs solution, 10% dextran sulfate, and 20 ug/xnl denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0.1* SSC at about 65 degree C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization condmons. 
Changes in the stringency of hybridization and signal detection are primanly 
accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 
0 2M NaH,P0 4 ; 0.02M EDTA, P H 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 
salmon sperm blocking DNA; followed by washes at 50 degree C with 1XSSPE, 
0 1% SDS. In addition, to achieve even lower stringency, washes performed 
following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC) 

, ' Note that variations in the above conditions may be accomplished through the 

inclurion and/or substitution of alternate blocking reagents used to suppress 
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background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 

5 due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to poly A + sequences (such 
as any 3' terminal polyA + tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
L0 molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
15 single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
thai may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
20 triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
25 chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
30 posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
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detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
5 a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 
10 ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
15 gamma-carboxylation, glycosylauon, GPI anchor formation, hydroxylation, 

iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
20 2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 

POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 
25 refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological 
30 assay, with or without dose dependency. In the case where dose dependency does 

exist, it need not be identical to that of the polypeptide, but rather substantially similar 
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to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 
the polypeptide of the present invention.) 

Matty proteins (and translated DNA sequences) eonrain regions where rhe 
amino acid composition is high)y biased toward a smal. snbset of rhe availabie 
residues. For example, membrane spanning domains and signal peprides (which are 
a)so membrane spanning) typically contain long stretches where Lencine (L). Vahne 
,V) Alanine (A), and Isoleucine (I) predominare. Po.y-Adenosine tracts (polyA) ar 
,he end of cDN As appear in forward translations as poly-Lysine (poly-K, and poly- 
Phenylaianine (po.y-R when .he reverse complemenr is translated. These regions are 
often referred to as "low complexity" regions. 

Snch regions can cause database similarity search programs such as BLAST to 
find high-scoring sequence matches tha, do no. imply true homology. The prob!em ts 
exacerbated by .he fact .ha, most weigh, man-ices (used to score .he alignments 
venerated by BLAST) give a match between any of a group of hydrophobic ammo 
acids (L.V and I) tha. are commonly found in certain low complexity regtons almosr 
as hi*h a score as for exact matches. 

In order to compensate for .his, BLASTX.2 (version 2.0a5MP-WashU) 
employs two filters ("seg" and "xnu") which "mask" rhe low complexity regions m a 
parucular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids tn rhe low complexity region have been 
replaced wirh me character "X". This is then used as the input sequence (someumes 
referred to herein as "Query" and/or "Q") «o rhe BLASTX program. While thus 
regime helps to ensure rha. htgh-sooring marches represent true homology, there ts a 

• ,Ko f th* Ri ASTX Droeram uses the query sequence that has 
negative consequence in that the BLA* i a prugi 

been masked by the filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
) does not necessarily indicate that either the underlying DNA sequence or the 
translated protein sequence is unknown or uncertain. Nor is the presence of such 
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stretches meant to indicate that the sequence is identical or not identical to the 
sequence disclosed in the alignment of the present invention. Such stretches may 
simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 
sequence(s) (sometimes referred to herein as "Subject", "Sbjct", and/or "S") indicated 
in the specification, sequence table (Table 1), and/or the deposited clone is (are) the 
definitive embodiment(s) of the present invention, and should not be construed as 
limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

Polynucleotides and Polypepti des of the Invention 



15 FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetal_liver_spleen_lNFLS_Sl; Rejected Kidney, lib 
4. 

Many polynucleotide sequences, such as EST sequences, are publicly 
20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
25 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1410 of SEQ ID NO:l 1, b 
is an integer of 15 to 1424, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 1 1, and where b is greater than or equal to a 
+ 14. 
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The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil3 184389 (all information available through the recited accession number is 
5 incorporated herein by reference, see for example, Biochem. Biophys. Res. Commun. 
246 (3), 570-577 (1998)) which is described therein as "cAMP-specific 
phosphodiesterase 8A [Homo sapiens]". A partial alignment demonstrating the 
observed homology is shown immediately below. 

10 >gi|3184389 (AFO56490) cAMP-specif ic phosph ^"^^J^™ ^iTi . - 

1U 91 >pir| JW0088| JW0088 cAMP-specific phosphodiesterase use 

' 8A - Human >sp| O606S8 |O60658 CAMP-SPECIFIC PHOSPHODIESTERASE 8A 

(FRAGMENT) . 
15 Length =713 

Plus Strand HSPs : 

. score = 1939 (682.6 bits). Expect = l-2«-J!». P = J^" 1 ^ _ 
20 Identities = 366/367 (99%). Positives = 367/367 (100%), Frame 



40 



45 



S: 



, o^^^^omtTTPISLDDVPPRIARAMENEEYWDFDIFELEAATHNRPLIYI^ 180 

25 t^nr^PFGICEFLHCSESTLRSWLQIIEANYHSSNPYHNSTHSADVLHATAYFLSKERIK 3 60 

Q ; 181 ^^tcef^csf^s^ 

S- 403 SarS™^^ 452 




1080 



Q: 1081 MKLRNLR 1101 

MKLRNLR 
S: 703 MKLRNLR 7 09 



50 The segment of gil3 184389 that is shown as "S" above is set out in the 

sequence listing as SEQ ID NO. 111. Based on the structural similarity these 
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homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activiues are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invenuon comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 1 12 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_multiple_sclerosis_2NbHMSP; Morton Fetal 
Cochlea; NCI.CG AP.GCB 1 ; Soares_NhHMPu_S 1 ; Bone marrow; Soares infant 
brain 1NIB and to a lesser extent in H. hypothalamus, frac A; Human Lung; HSA 172 
Cells; Human Skin Tumor; Synovial IL-l/TNF stimulated; human corpus colosum; 
Soares_fetal_heart_NbHH19W; Soares_fetal_liver_spleen_lNFLS_Sl; H. Kidney 
Cortex, subtracted; Human Whole Brain #2 - Ollgo dT > 1.5Kb; 
Soares_fetal_lung_NbHL19W; Synovial hypoxia; Human Infant Brain; Human 
Hypothalmus.Schizophrenia; Human Hippocampus; Liver, Hepatoma; Bone Marrow 
Stromal Cell, untreated; Soares breast 2NbHBst; Human Whole Six Week Old 
Embryo; H. Frontal cortex,epileptic,re-excision; Colon Normal II; Human Placenta; 
20 Human Bone Marrow, treated and Hodgkin's Lymphoma II. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
15. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 15. 

The tissue distribution in bone marrow cells and tissues suggests that the 
25 protein product of this clone is useful for the treatment and-diagnosis of 
hematopoietic related disorders such as anemia, pancytopenia, leukopenia, 
thrombocytopenia or leukemia since stromal cells are important in the production of 
cells of hematopoietic lineages. The uses include bone marrow cell ex- vivo culture, 
bone marrow transplantation, bone marrow reconstitution, radiotherapy or 
chemotherapy of neoplasia. The gene product may also be involved in lymphopoiesis, 
therefore, it can be used in immune disorders such as infection, inflammation, allergy, 
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immunodeficiency etc. In addition, this gene product may have commercial utility in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types, suggests the protein 
product of this clone is useful for the detection, treatment, and/or prevention of 
5 neurodegenerative disease states, behavioral disorders, or inflammatory conditions 
which include, but are not limited to Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
10 mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain suggests it plays a role in 
normal neural function. 
1 5 Moreover, the expression within fetal tissue and other cellular sources marked 

by proliferating cells (i.e., infant brain, skin tumor, etc.) suggests this protein may 
play a role in the regulation of cellular division, and may show utility in the diagnosis, 
treatment, and/or prevention of developmental diseases and disorders, cancer, and 
other proliferative conditions. Similarly, developmental tissues rely on decisions 
20 involving cell differentiation and/or apoptosis in pattern formation. Dysregulation of 
apoptosis can result in inappropriate suppression of cell death, as occurs in the 
development of some cancers, or in failure to control the extent of cell death, as is 
believed to occur in acquired immunodeficiency and certain neurodegenerative 
disorders, such as spinal muscular atrophy (SMA). Therefore, the polynucleotides and 
25 polypeptides of the present invention are useful in treating, detecting, and/or . 

preventing said disorders and conditions, in addition to other types of degenerative 
conditions. Thus this protein may modulate apoptosis or tissue differentiation and 
would be useful in the detection, treatment, and/or prevention of degenerative (i.e. 
multiple sclerosis, etc.) or proliferative conditions and diseases. The protein is useful 
30 in modulating the immune response to aberrant polypeptides, as may exist in 

proliferating and cancerous cells and tissues. The protein can also be used to gain new 
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insight into the regulation of cellular growth and proliferation. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such, related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2370 of SEQ ID NO: 12, b 
is an integer of 15 to 2384, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 
+ 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
20 gil2661 1 64 (all information available through the recited accession number is 

incorporated herein by reference, see for example J. Cell Biol. 138 (6), 1289-1301 
(1997)) which is described therein as "HZW10 [Homo sapiens]". A partial alignment 
demonstrating the observed homology is shown immediately below. 



25 >gi |2661164 HZW10 [Homo sapiens] 

Length = 77 9 

Plus Strand HSPs : 

30 Score = 880 (309.8 bits). Expect = 2.6e-148. Sura P(2) = 2.6e-148 

Identities = 173/175 (98%), Positives = 174/175 (99%), Frame" «= +3 

Q: 33 6 ESELLERLSSARNFSNMDDEENYSAASKAVRQ 515 
+ ELLERL SS ARNFSNMDDEENY SAASKAvT*QVT^QLKRLGIVWQDVLPVltfIYCKAMGTL 
35 S; 597 KGELLERLS S ARNF SNMDDEENY S AAS KAVRQVLHQLKRLG I VWQDVLPVNI YCKAMGTL 65 6 

Q: 516 LJsTTAISEV^GKITAIjEDISTEDGDRLYS 6 95 

LNTAISEVIGKITAIjEDISTEIXSDR^^ 
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S: 6 57 LOTAISEVIGKITALE.DISTEDGDRLYSLCKTVMDEGPQVFAPLSEESKNKKYQEEVPVY 716 

Q . SQG v p VWM P FKE LMMMLQA S LQ E I GDRW ADG KG P L AAAF SSS EVKAL I RAL F Q NT ERR 860 
VPKWI^FKELMMMLQASLQEIGDRWAD^^ 
5 S: 717 VPKWMPFKELMMMLQASLQEIGDRWADGKGPLJ^^^ 771 

Score = 595 (209.5 bits), Expect = 2.6e-148, Sum P(2) = 2.6e-148 
Identities = 112/113 (99%), Positives = 113/113 (100%). Frame = +1 

in Q- 1 EI^LAYQTLLEATTSSDQCAVQLFYSVRNIFHLFHD^ 180 

+ LMELAYQTLLEATT S SDQC AVQLF YS VRNI FHLFHDVVPTYHKENLQKLPQ LAAI HHl^JN 
S: 485 KI^IAYQTLLEATTSSDQCAVQLFYSVRNIFHLFHDWPTYHKENLQKLPQI^IHH^ 544 

q. 181 CMYIAHHLLTLGHQFRLRLAPILCDGTATFVDLVPGFRRLGTECFLAQMRAQK 33 9 
1 5 " CMYIAHHLLTLGHQFRLRLAPILCDGTATFVDLVPGFRRLGTECFLAQl-IRAQK 

S: 545 CMYIAHHLLTLGHQFRLRLAPILCDGTATFVDLVPGFRRLGTECFLAQMRAQK 597 

The segments of gil2661 164 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 1 13 and SEQ ID NO. 1 15. Based on the structural 
20 similarity these homologous polypeptides are expected to share at least some 

biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
25 amino acid sequence set out in the sequence listing as SEQ ID NO. 1 14 and/or SEQ 
ID NO. 116 which correspond to the t4 Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Scares fetal liver spleen 1NFLS and to a lesser extent in 
30 Soares_NhHMPu_Sl; Human Testes; H. hypothalamus, frac A; Human Synovium; H 
Female Bladder, Adult; LNCAP prostate cell line; Human Chondrosarcoma; 
Epithelial-TNFa and INF induced; Stratagene pancreas (#937208); Macrophage (GM- 
CSF treated); Human T-Cell Lymphoma and Soares infant brain 1NIB. 

The gene encoding the disclosed cDN A is believed to reside on chromosome 
35 11. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 11. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
63 as residues: Phe-55 to Gln-60, Val-78 to Asn-87. 
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The tissue distribution in fetal liver/spleen suggests the protein product of this 
clone is useful for the treatment and diagnosis of hematopoietic related disorders such 
as anemia, pancytopenia, leukopenia, thrombocytopenia or leukemia since stromal 
cells are important in the production of cells of hematopoietic lineages. The uses 

5 include bone marrow cell ex- vivo culture, bone marrow transplantation, bone 

marrow reconstitution, radiotherapy or chemotherapy of neoplasia. The gene product 
may also be involved in lymphopoiesis, therefore, it can be used in immune disorders 
such as infection, inflammation, allergy, immunodeficiency etc. In addition, this gene 
product may have commercial utility in the expansion of stem cells and committed 

10 progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Moreover, the expression within fetal tissue and other cellular 
sources marked by proliferating cells, combined with the strong homology to the 
HZW10 protein suggests this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 

15 developmental diseases and disorders, cancer, and other proliferative conditions. 
Similarly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. Dysregulation of apoptosis can result in 
inappropriate suppression of cell death, as occurs in the development of some cancers, 
or in failure to control the extent of cell death, as is believed to occur in acquired 

20 immunodeficiency and certain neurodegenerative disorders, such as spinal muscular 
atrophy (SMA). Therefore, the polynucleotides and polypeptides of the present 
invention are useful in treating, detecting, and/or preventing said disorders and 
conditions, in addition to other types of degenerative conditions. Thus this protein 
may modulate apoptosis or tissue differentiation and would be useful in the detection, 

25 treatment, and/or prevention of degenerative or proliferative conditions and diseases 
(i.e., by serving as an antagonist of cellular division, either directly, or indirectly, such 
as through the use of antibodies directed against the present invention). The protein is 
useful in modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 

30 insight into the regulation of cellular growth and proliferation. Protein, as well as, 
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antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues- 
Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

5 related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

10 general formula of a-b, where a is any integer between 1 to 1403 of SEQ ID NO: 13, b 
is an integer of 15 to 1417, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 13, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 

example, the sequence accessible through the following database accession no. 

gil288145 (all information available through the recited accession number is 
20 incorporated herein by reference) which is described therein as "putative ORE [Homo 

sapiens]". A partial alignment demonstrating the observed homology is shown 

immediately below. 

>gi I 288145 put. ORF [Homo sapiens) >pir | 138022 | 13 8022 hypothetical protein 

25 - 

human 

Length = 19 6 
Plus Strand HSPs : 

30 

Score = 263 (92.6 bits), Expect = 3.9e-22, P = 3.9e-22 
Identities = 52/72 (72%), Positives = 55/72 (76%), Frame = +3 

Q- 1053 RSGVQDQPDQHGETPSLLKIQKLAGHGGACL*SQZXXXXXQENCLNPGGRGCSEPRSCHC 1232 
35 " RSGVQD P QHG+ PSLLKIQ+LAGH GG CL SQ QEN LN GGRGCSEP+S C 

S: 5 RSGVQDYPGQHGKIPSLLKIQELAGHGGRCLQSQLLRRLRQENHLNSGGRGCSEPKSHLC 64 

Q: 123 3 TPAWVTEQDSVS 12 6 8 
PAWVTE DSVS 
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S: 65 IPAWVTEGDSVS 7 6 

The segment of gil288145 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 1 17 . Preferred polypeptides of the invention comprise a 
polypeptide having the amino acid sequence set out in the sequence listing as SEQ ID 
NO. 118 which corresponds to the "Q" sequence in the alignment shown above (gaps 
introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Rhabdomyosarcoma. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1278 of SEQ ID NO: 14, b 
is an integer of 15 to 1292, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 
+ 14. . 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

It has been discovered that this gene is expressed primarily in LNCAP prostate 
cell line. . 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
65 as residues: Thr-4 to His- 10. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 15 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2590 of SEQ ID NO:15, b 
is an integer of 15 to 2604, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:15, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

It has been discovered that this gene is expressed primarily in the following 
10 tissues/cDNA libraries: Stratagene ovarian cancer (#937219) and to a lesser extent in 
Soares_testis_NHT; Human T-cell lymphoma,re-excision; Human Skin Tumor; 
Human Tonsils, Lib 2; H. Meningima, Ml; H. Frontal cortex,epileptic,re-excision; 
Human 8 Week Whole Embryo; Nine Week Old Early Stage Human and Soares fetal 
liver spleen INFLS. 

1 5 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

66 as residues: Ser-35 to Thr-42, Pro-66 to Arg-74. 

When tested against K562 leukemia cell lines, supematants removed from 
cells containing this gene activated the ISRE assay. Thus, it is likely that this gene 
activates leukemia cells through the Jak-STAT signal transduction pathway. The 

20 iriterferon-sensitive response element is a promoter element found upstream of many 
genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 
large, signal transduction pathway involved in the differentiation and proliferation of 
cells. Therefore,activation of the Jak-STAT pathway, reflected by the binding of the 
ISRE element, can be used to indicate proteins involved in the proliferation and 

25 differentiation of cells. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

30 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2245 of SEQ ID NO: 16, b 
is an integer of 15 to 2259, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
5 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

It has been discovered that this gene is expressed primarily in Human 
Thymus. 

10 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

67 as residues: Thr-69 to Leu-75. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1521 of SEQ ID NO:17, b 

20 is an integer of 15 to 1535, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

25 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gi!288145 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "putative ORF [Homo 

30 sapiens]". A partial alignment demonstrating the observed homology is shown 
immediately below. 
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>gi | 288145 put. OP.F (Homo sapiens] > P ir | 13 8022 | 13 8022 hypothetical protein 



10 



15 



human 

Length = 196 
Plus Strand HSPs : 

Score = 263 (92.6 bits). Expect = 3.9e-22. P = 3- 9e " 22 
Identities = 52/72 (72%). Positives = 55/72 (76%). Frame = + 3 

Q: 1053 RSGVQDQPDQHGETPSLLKIQKLAGHGGACL'SQXXXXXXQENCLNPGGRGCSEPR^ 1232 

RSGVQD P QHG+ PSLLKIQ+LAGHGG CL SQ QEN LN GGRGCSEP+S C 

S: 5 RSGVQDYPGQHGKIPSLLKIQELAGHGGRCLQSQLLRRLRQENHLNSGGRGCSEPKSHLC 64 

Q: 1233 TPAWVTEQDSVS 1268 

PAWVTE DSVS 
S: 65 IPAWVTEGDSVS 76 



20 The segment of gil288 145 that is shown as "S" above is set out in the sequence 

listing as SEQ ID NO. 1 19 . Preferred polypeptides of the invention comprise a 
polypeptide having the amino acid sequence set out in the sequence listing as SEQ ID 
NO. 120 which corresponds to the "Q" sequence in the alignment shown above (gaps 
introduced in a sequence by the computer are, of course, removed). 

25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Rhabdomyosarcoma. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 18 and may have been publicly available prior to conception of 

30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1278 of SEQ ID NO:18, b 
35 is an integer of 15 to 1292, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 18, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 
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It has been discovered that this gene is expressed primarily in Human Testes 

Tumor. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO: 1 9 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 1036 of SEQ ID NO: 19, b 
is an integer of 15 to 1050, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and where b is greater than or equal to a 
+ 14. 

1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

It has been discovered that this gene is expressed primarily in Human Adult 
Pulmonary. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 genera] formula of a-b, where a is any integer between 1 to 2143 of SEQ ID NO:20, b 
is an integer of 15 to 2157, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 
+ 14. 

30 FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

It has been discovered that this gene is expressed primarily in HSA 172 Cells. 
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Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
71 as residues: Pro-30 to Glu-45. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 1 122 of SEQ ID NO:21, b 
is an integer of 15 to 1 136, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:21, and where b is greater than or equal to a 
+ 14. 

1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetal_liver_spleen_lNFLS_Sl; T-Cell PHA 24 hrs; 
Rejected Kidney, lib 4; Smooth muscle, serum induced,re-exc; Soares fetal liver 
spleen 1NFLS. 

20 When tested against K562 leukemia cell lines, supernatants removed from 

cells containing this gene activated the ISRE assay. Thus, it is likely that this gene 
activates leukemia cells through the Jak-STAT signal transduction pathway. The 
interferon-sensitive response element is a promoter element found upstream of many 
genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 

25 large, signal transduction pathway involved in the differentiation and proliferation of 
cells. Therefore,activation of the Jak-STAT pathway, reflected by the binding of the 
ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

When tested against U937 Myeloid cell lines, supernatants removed fromcells 

30 containing this gene activated the GAS assay. Thus, it is likelythat this gene activates 
myeloid cells through the Jak-STAT signal transduction pathway. The gamma 
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activating sequence (GAS) is a promoter element found upstream of many genes 
which are involved in the Jak-STATpathway. The Jak-STAT pathway is a large, 
signal transduction pathwayinvolved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
5 element, can be used to indicate proteins involved in the proliferationand 
differentiation of cells. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:22 and may have been publicly available prior to conception of 
10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1492 of SEQ ID NO:22, b 
15 is an integer of 15 to 1506, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:22, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

20 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Stomach Tumour; Human Pancreatic Carcinoma; Human 
Endometrial Tumor. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
73 as residues: Asp-19 to Gly-24, Ser-52 to Thr-57. 

25 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ED NO:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

30 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b. where a is any integer between 1 to 1207 of SEQ ID NO:23. b 
is an integer of 15 to 1221, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:23. and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

It has been discovered that this, gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_multiple_sclerosis_2NbHMSP and to a lesser extent 
in Tongue Normal; Human Bone Marrow, re-excision; HUMAN B CELL 
1 0 LYMPHOMA; Activated T-cell( 1 2h) /Thiouridine-re-excision and Primary Dendritic 
Cells, lib 1. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

74 as residues: Met- 1 to Gly-9. 

Many polynucleotide sequences, such as EST sequences, are publicly 

15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1882 of SEQ ID NO:24, b 
is an integer of 1 5 to 1 896, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:24, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Stratagene fetal spleen (#937205) and to a lesser extent in 
Human endometrial stromal cells-treated with estradiol: Human Adipose Tissue, re- 
30 excision; Hemangiopericytoma; Human Adult Pulmonary,re-excision and Scares 
infant brain 1NIB. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 900 of SEQ ID NO:25, b 
is an integer of 15 to 914, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:25, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

It has been discovered that this gene is expressed primarily in the following 
15 tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in PCR, 

pBMC I/C treated; Morton Fetal Cochlea; Soares_fetalJiem_NbHH19W; Human 
Skin Tumor; Human Osteoclastoma, re-excision; Macrophage-oxLDL; Human 
Hypothalmus,Schizophrenia; Human Osteoclastoma and Primary Dendritic Cells, lib 
1. 

20 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

25 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1013 of SEQ ID NO:26, b 
is an integer of 15 to 1027, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 

30 + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
5 gill 196431 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " Homo sapiens 
protein *'. A partial alignment demonstrating the observed homology is shown 
immediately below. 

10 >gi | 1196431 unknown protein (Homo sapiens) 

Length =157 

Minus Strand HSPs : 

15 Score = 176 (62.0 bits), Expect = 6.4e-13, P = 6.4e-13 

Identities = 38/67 (56%), Positives = 48/67 (71%), Frame = -3 

Q- 457 NQ PKC P SMT DWI KKTQ YLYTVE Y Y AAM * KERDHVF C RNT NAAI I L S KLMQ EQ KTKYY 287 

NQPKCP+M DWIKK ++YT+EYYAA+ K + + T IILSKL QEQKTK+ 

20 S: 91 NQPKC PTMIDWIKKMWHI YTMEYYAAI -KNDEF I SFVGTWMKLETI I LSKL.S QEQKTKHR 149 

Q: 286 MFSLISGS 263 

+FSLI G+ 
S: 150 IFSLIGGN 157 

25 

The segment of gill 196431 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO. 121 . Preferred polypeptides of the invention 
comprise a polypeptide having the amino acid sequence set out in the sequence listing 
as SEQ ID NO. 122 which corresponds to the "Q" sequence in the alignment shown 
30 above (gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in Human 
Synovium. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
35 related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
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are 



15 



one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 661 of SEQ ID NO:27, b 
is an integer of 1 5 to 675, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
5+14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

It has been discovered that this gene is expressed primarily in human corpus 
colosum. 

1 0 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to'676 of SEQ ID NO:28, b 
is an integer of 15 to 690, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:28, and where b is greater than or equal to a 
20 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: wilm's tumor; Soares retina N2b4HR; Spleen metastic 
25 melanoma. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
79 as residues: Pro-27 to Tyr-33. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
30 related to SEQ ID NO:29 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 324 of SEQ ID NO:29, b 
5 is an integer of 15 to 338, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:29, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 
10 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil 17 10216 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Homo sapiens 
15 protein". A partial alignment demonstrating the observed homology is shown 
immediately below. 



20 



25 



35 



>gi | 1710216 unknown [Homo sapiens] 
Length =139 

Plus Strand HSPs : 

Score = 122 (42.9 bits), Expect = 2.8e-06, P = 2.8e-06 
Identities = 38/90 (42%), Positives = 43/90 (47%), Frame = +3 

0- 444 LRILCHIYLFIFRDSLTLLPMLEYSCMIIAHYGLNLLGSSNPPISASQVAGTTGMHPLPW 623 

L l FF +LESIAHLL GSSN P SAS+VAGT G 

S- 42 LHFLFSFLFFFFETQSHSVTRLECSGTISAHCNLCLPGSSNSPASASRVAGTAGTCRRAQ 101 



30 Q: 624 LIFKFPVEMGSCYVAQAVLKLLA* SNPPI S 713 

LIF F EMG +V + L L +PP S 
S: 102 L I FVFL AEMG FHHVGRDG L DLNL VI H P P R S 131 



Minus Strand HSPs : 

Score = 200 (70.4 bits), Expect = l.le-18. Sum P(2) = l.le-18 
Identities = 44/69 (63%), Positives = 47/69 (68%), Frame - -3 



Q- 1407 ECSGAISAHCNLRLPGSSYSPASASQVAGITYRCAPPHLASFVFLVEMGFRHVGQAGLEL 122 8 
40 *~ ECSG ISAHCNL LPGSS SPASAS+VAG C L FVFL EMGF HVG+ GL+L 

S- 64 EC SGTI S AHCNLCLPG S SNS P AS ASRVAGTAGTCRRAQLI - F VFLAEMG FHHVGRDG LDL 122 



. Q : 1227 LTSGDPPTS 1201 
PP S 

45 S: 123 NLVIHPPRS 131 
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The segments of gill 7 102 16 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 123 and SEQ ID NO. 125. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 124 and/or SEQ 
ID NO. 126 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in Neutrophils 
control, re-excision; Human Cerebellum; Human Adult Testes, Large Inserts, 
Reexcision; Early Stage Human Brain; Human Testes Tumor, re-excision; 12 Week 
Early Stage Human II, Reexcision; Nine Week Old Early Stage Human; Soares fetal 
liver spleen 1NFLS; Soares_testis_NHT; H. Epididiymus, cauda; Stratagene fetal 
spleen (#937205); Soares_pregnant_uterus_NbHPU; normalized infant brain cDNA; 
Osteoblasts; Soares placenta Nb2HP; Weizmann Olfactory Epithelium; normalized 
infant brain cDNA; NCI_CGAP_GC4; Human Primary Breast Cancer Reexcision; 
Soares^fetaLheart^.NbHH19W; Soares breast 2NbHBst; Human Synovial Sarcoma; 
human tonsils; Soares_NFLJT_GBC_Sl; Human Uterus, normal; NCI_CGAP_Co9; 
Frontal Lobe, Dementia; Human Cerebellum, subtracted; Human Pituitary, 
subtracted; Soares retina N2b4HR; Activated T-Cells,12 hrs,re-excision; Stomach 
cancer (human),re-excision; H. Kidney Cortex, subtracted; Salivary Gland, Lib 2; 
Soares_pregnam_utemsJNTbHPU; wilm's tumor; H. Kidney Medulla, re-excision; 
Human Umbilical Vein, Reexcision; Apoptotic T-cell; Human Pancreas Tumor; 
Human Activated T-Cells, re-excision; Stratagene lung carcinoma 937218; H 
Macrophage (GM-CSF treated), re-excision; Soares_fetalJiver_spIeen_lNFLS_Sl; 
Human Adult Pulmonary ? re-excision; Endothelial-induced: Soares_NbHFB; 
Endothelial cells-control; Soares_pregnant_uterus_NbHPU; 

Soares_fetal_heart_NbHH 1 9W; Soares_parathyroid_tumor_NbHPA; Keratinocyte; 
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Soares ovary tumor NbHOT; Pharynx Carcinoma: NCI_CGAP_Pr2; 
NCI_CGAP_Col2; Human OB MG63 control fraction I: Human Colon; Human 
Aortic Endothelium: H. Epididiymus, caput & corpus: Resting T-Cell, re-excision: 
Human adult small intestine,re-excision; Smooth Muscle- HASTE normalized; 

5 Human Pineal Gland; Human Epididymus; Human Hypothalamus.schizophrenia, re- 
excision: Breast Cancer cell line, MDA 36; LNCAP prostate cell line; Human 
endometrial stromal cells-treated with.progesterone; Human Frontal Cortex, 
Schizophrenia; Human Osteosarcoma; Human endometrial stromal cells; Jurkat T-cell 
Gl phase; Synovial Fibroblasts (Ill/TNF), subt; H. Meningima, Ml; H. Lymph node 

1 0 breast Cancer; Brain Frontal Cortex, re-excision; Human Neutrophil; Fetal Liver, 

subtraction II; 1 2 Week Old Early Stage Human, II; Human Fetal Dura Mater; Merkel 
Cells; NCI_CGAP_Co3; NCI_CGAP_Ew 1 ; Human Activated Monocytes: Human 
Chondrosarcoma; Ulcerative Colitis; Epithelial-TNFa and INF induced; 
Soares_testis_NHT; Hemangiopericytoma; Human Whole Six Week Old Embryo; 

1 5 Stratagene lung (#9372 1 0); Pancreas Islet Cell Tumor, NCI_CGAP_Lu5 ; 

NCI_CGAP_Col2; NCI_CGAP_Kid5; Stratagene hNT neuron (#937233); Fetal 
Heart; Human T-Cell Lymphoma; Colon Carcinoma; Human Substantia Nigra; Colon 
Normal II; breast lymph node CDNA library; Soares melanocyte 2NbHM; 
Soares_multiple_sclerosis_2NbHMSP; Soares_NhHMPu_S 1 ; 

20 Soares_NFL_T_GBC_S 1 ; Normalized infant brain, Bento Soares; 

Soares_pineal_gland_N3HPG; Human Fetal Lung HI; Bone marrow; Human 
Neutrophil, Activated; Soares_NhHMPu_Sl; Soares_fetal_liver_spleen_lNFLS_Sl ; 
Activated T-Cell (12hs)AThiouridine labelledEco; Monocyte activated; Activated T- 
ceIl(12h)/Thiouridine-re-excision; Human Testes; Human Endometrial Tumor; 

25 Hodgkins Lymphoma II; Stratagene neuroepithelium NT2RAMI 937234 and 
Soares_fetal_lung_NbHL 1 9W. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1458 of SEQ ID NO:30, b 
is an integer of 15 to 1472, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:30, and where b is greater than or equal to a 



+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

It has been discovered that this gene is expressed primarily in Anergic T-cell. 
10 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

81 as residues: Met-1 to Gly-6, Pro-32 to Ser-37, Ser-57 to Glu-62. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:31 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 798 of SEQ ID NO:3 1 , b 
20 is an integer of 1 5 to 8 1 2, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:31, and where b is greater than or equal to a 
+ 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Adrenal Gland Tumor and to a lesser extent in Soares 
adult brain N2b5HB55Y: Osteoblasts; Human Ovary; H. Lymph node breast Cancer; 
Brain frontal cortex: H. cerebellum, Enzyme subtracted; Stratagene ovary (#937217); 
Human Normal Breast: Human endometrial stromal cells-treated with estradiol; 
30 Human Whole Brain #2 - Oligo dT > 1 .5Kb: Human endometrial stromal cells-treated 
with progesterone; Soares_testis_NHT: Human Infant Brain: Breast Cancer Cell line, 



WO 00/58496 



PCT/USOO/07722 



31 



angiogenic: Stratagene fetal spleen (#937205); Human Fetal Dura Mater; Human 
Primary Breast Cancer Reexcision; Spinal cord; Human Thymus Stromal Ceils: 
Human Thymus; Soares breast 2NbHBst: Human Whole Six Week Old Embryo: 
Human Substantia Nigra; Human Fetal Kidney, Reexcision: Smooth muscle, control: 
5 Human Bone Marrow, treated: Neutrophils IL- 1 and LPS induced and Soares infant 
brain 1NIB. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
82 as residues: Cys-7 to Ser-1 6, Pro-33 to Arg-50. 

When tested against U937 Myeloid cell lines, supernatants removed fromcells 

10 containing this gene activated the GAS assay. Thus, it-is likelythat this gene activates 
myeloid cells through the Jak-STAT signaltransduction pathway. The gamma 
activating sequence (GAS) is a promoter element found upstream of many genes 
which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a large, 
signal transduction pathway involved in the differentiation and proliferation of cells. 

15 Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
element, can be used to indicate proteins involved in the proliferationand 

differentiation of cells. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

, 25 general formula of a-b, where a is any integer between 1 to 1079 of SEQ ID NO:32, b 
is an integer of 15 to 1093, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:32, and where b is greater than or equal to a 
+ 14. 

30 FEATURES OF PROTEIN ENCODED BY GENE NO: 23 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: CD34 depleted Buffy Coat (Cord Blood), re-excision; Smooth 
musclexontrol; Neutrophils EL-1 and LPS induced. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
5 83 as residues: Pro- 16 to Ala-21. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
10 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 577 of SEQ ID NO:33, b 
is an integer of 15 to 591, where both a and b correspond to the positions of 
15 nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

The computer algorithm BLASTX has been used to determine that the 

20 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil439877 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "reverse transcriptase 
[Homo sapiens]". A partial alignment demonstrating the observed homology is shown 

25 immediately below. 

>gi | 439877 reverse transcriptase [Homo sapiens] 
Length =3 61 

30 Minus Strand HSPs : 

Score = 251 (88.4 bits). Expect = 1.6e-42, Sum P(2) = 1 . 6e-42 
Identities = 43/83 (51%), Positives = 61/83 (73%), Frame - -3 

35 Q: 733 VLDKGTKKTQWVKFSLFHI *CWSNWI STCKRMKLDPYLTPRAKVNSKQIKDLNIRLiESVK 554 

+ DK K QW K SLF+ CWENW++ CK++KLDP+LT? K+NS+ + + K 
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2 I FDKPEKNKQWGKDS LFNKWCWENWLAI CKKLKLD PF LT P YTKINS RWI KDLNVRLKTI K 61 

Q: 5 53 HLGENIGKKLIHIGLGNDFSDRT 485 
+ EN+G + IG+G DF +T 
5 S: 62 TIEENLGITIQDIGMGKDFMSKT 84 

8 , ATKAKIDKVTOLIKLKSFCTAKQTTIRVMEQATEWEKIFATYLSDKGIiLSGICNELKQIYK US 

309 KKTKTQLKNRPSTRINKHFPKEDJKSGQQVYENVF-NIINHQANAK P— -1 169 

vvt +K + + +N+HF KEDI + +++ + + + *• r 

i49 KKTNNPIK-CTAKDMNRHFSKEDIYAfiXK^ 207 

168 IKKSIDNKLAR-YRETKTLLHC^ECKLV-PLWKTIQRLLKKIKI, 37 

IKKS +N+ R E TLLHC CKLV PLWK++ R L+ ++L 
IKKSGNNRCWRGCGEIGTLLHCWWNCKLVQPLWKSVWRFLRDLEL 2 52 



10 Q 

s 



15 



Q 
S 
Q 
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The segments of gil439877 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 127 and SEQ ID NO. 129. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
25 biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 128 and/or SEQ 
30 ID NO. 130 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

When tested against K562 leukemia cell lines, supematants removed from 
cells containing this gene activated the ISRE assay. Thus, it is likely that this gene 
activates leukemia cells through the Jak-STAT signal transduction pathway. The 
35 interferon-sensitive response element is apromoter element found upstream of many 
genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 
large, signal transduction pathway involved in the differentiation and proliferation of 
cells. Therefore, activation of the Jak-STAT pathway, reflected by the binding of the 
ISRE element, can be used to indicate proteins involved in the proliferation and 
40 differenuation of cells. 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Neutrophils IL-1 and LPS induced. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 895 of SEQ ID NO:34, b 
is an integer of 15 to 909, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:34, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human adult testis, large inserts and to a lesser extent in 
Human Cerebellum; Human Pituitary, subt IX; Human Fetal Lung III; Keratinocyte; 
Human Fetal Liver- Enzyme subtraction; HL-60, PMA 4H, re-excision; Primary 
Dendritic Cells, lib 1: Soares infant brain 1NIB; H. cerebellum, Enzyme subtracted; 
Synovial hypoxia-RSF subtracted; Soares_parathyroid_tumor_NbHPA; Human 
Ovary; Human Adult Testes, Large Inserts, Reexcision; Macrophage-oxLDL; 
Hemangiopericytoma: Human Whole Six Week Old Embryo; Stratagene liver 
(#937224); Soares_fetal_heart_NbHH19W; Human Synovial Sarcoma; Nine Week 
Old Early Stage Human; Soares_pregnant_uterus_NbHPU; Testes; Human 
Hippocampus, subtracted; HL-60, RA 4h, Subtracted; Resting T-Cell; Human Adult 
Pulmonary; Hodgkin's Lymphoma I; Human Pituitary, subtracted; Smooth muscle- 
ILb induced; Human Primary Breast Cancer: H. Epididiymus, cauda: Human 
Quadriceps; Human Soleus: Alzheimers, spongy change; Glioblastoma; Healing groin 
wound, 6.5 hours post incision; Synovial hypoxia: Jurkat T-Cell, S phase; Pancreatic 
Islet; Brain Frontal Cortex, re-excision; KMH2: Human Hypothalmus,Schizophrenia: 
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Human umbilical vein endothelial cells, IL-4 induced; Human Rhabdomyosarcoma; 
Epithelial-TNFa and INF induced; NTERA2, control; Human Liver, normal; Smooth 
muscle, serum treated; Dendritic cells, pooled; Primary Dendritic cells,frac 2; 
Endothelial-induced; Activated T-Cell (12hs)/Tbiouridine labelledEco; Endothelial 
5 cells-control; CD34 depleted Buffy Coat (Cord Blood), re-excision; Human 
Amygdala; Smooth muscle.control; HUMAN B CELL LYMPHOMA; Spleen, 
Chronic lymphocytic leukemia; Neutrophils IL-1 and LPS induced and Human 
Testes. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

10 85 as residues: Met-1 to Ser-6. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

1 5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 454 of SEQ ID NO:35, b 
is an integer of 15 to 468, where both a and b correspond to the positions of 

20 nucleotide residues shown in SEQ ID NO:35, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

It has been discovered that this gene is expressed primarily in the following 
25 tissues/cDNA libraries: Human Chondrosarcoma and to a lesser extent in Human 
Placenta; KMH2 cell line; Scares ovary tumor NbHOT; H. Striatum Depression, 
subtracted; Saos2, Dexamethosome Treated; Human Colon Carcinoma (HCC) cell 
line; Resting T-Cell. re-excision: Cem cells cyclohexamide treated; 
Soares_total_fetus_Nb2HF8_9w: NTERA2 teratocarcinoma cell line+retinoic acid 
30 ( 14 days): Human Whole Brain #2 - Oligo dT > 1 .5Kb; Salivary Gland, Lib 2: Jurkat 
T-Cell, S phase: L428; Human Fetal Kidney; human ovarian cancer; Human 
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Umbilical Vein Endothelial Cells, uninduced; Stromal cell TF274; 
Soares_placenta_8to9weeks_2NbHP8to9W; Spinal cord; 

Soares_placenta_8to9weeks_2NbHP8to9W; Human Thymus: Human Fetal Brain; 
Hepatocellular Tumor, re-excision; 12 Week Old Early Stage Human: Human Fetal 
Lung III; Bone marrow; Hodgkin's Lymphoma II; T cell helper II: Keratinocyte and 
Soares fetal liver spleen 1NFLS. 

When tested against sensory neuron cell lines, supernatants removed from 
cells containing this gene activated the EGR1 assay. Thus, it is likely that this gene 
activates sensory neuron cells through a signal transduction pathway. Early growth 
response 1 (EGR1) is a promoter associated with certain genes that induces various 
tissues and cell types upon activation, leading the cells to undergo differentiation and 
proliferation. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
! related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 142 of SEQ ID NO:36, b 
is an integer of 15 to 1 156, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:36, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Pineal Gland: Human umbilical vein endothelial cells, 
IL-4 induced: Human Activated Monocytes; Hodgkin's Lymphoma II. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
87 as residues: Met-1 to Tyr-8, Gln-27 to Gln-38. 



WO 00/58496 



PCT/US00/07722 



37 



This is a novel apoptosis-related gene. Apoptosis, or programmed cell death, 
is an evolutionary conserved process central to the normal development and 
homeostasis of multicellular organisms. Genetic analysis of the nematode 
Caenorhabditis elegans has revealed three core components of the death pathway: 

5 ced-3, ced-4 and ced-9 . ced-3 and ced-4 are death genes and mutations in either 

attenuate the elimination of cells that normally die during worm development. These 
central players of cell death in the nematode are conserved in vertebrates. The CED-3 
molecule was found to be homologous to the mammalian cysteine protease ICE 
(caspase-1). Since that time, numerous mammalian counterparts to CED-3 have been 

10 discovered and comprise an emerging family of proteases recently termed caspases to 
denote the conserved cysteine residue in the active site and the ability of the proteases 
to cleave following aspartate residues. 

Currently, the caspase family consists of twelve members, many of which 
have a proven role in inflammation or apoptosis. Members include ICE (caspase- 1 ) , 

15 Nedd-2/ICHl (caspase-2) , Yama/CPP32/apopain (caspase-3) , Tx/ICH2/ICE Rel-II 
(caspase-4) , ICE Rel-III (caspase-5) , Mch2 (caspase-6) , ICE-LAP3/Mch3/CMH- 1 
(caspase-7) , FLICE/MACH/Mch5 (caspase-8) , ICE-LAP6/Apaf-3/Mch6 (caspase- 
9) , and Mch4/FLICE 2 (caspase- 10) . Two more murine caspases with no known 
human counterparts have been described mICH3/mCASP- 1 1 (caspase- 11) and 

20 mICH4/mCASP-12 (caspase- 12). All members of the caspase family share a number 
of amino acid residues crucial for substrate binding and catalysis . For caspase-1 , 
these residues include Cys285 and His237 which hydrogen bond with the 
thiohemiacetal of the enzyme/substrate complex and Gly238 which forms the 
oxyanion hole that stabilizes the oxyanion of the reaction intermediates. Argl79, 

25 Gln283, Arg341, and Ser347 form the binding pocket for the carboxylate side-chain 
of the Pl-aspartic acid. 

Although the mechanism of their protease action is conserved, differences in 
primary sequences account for differential substrate specificity. The caspase family 
has been divided into three groups based upon substrate specificity using a positional 
30 scanning substrate combinatorial library . The most divergent amino acid substitution 
occurs at substrate position P4. Caspases 2, 3, 7 and CED-3 have a preference for the 
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motif DExD" while caspases 6, 8, and 9 display a specificity for (I/V/L)ExD". 
Members of these two subfamilies play a prominent role in cell death. In contrast, 
caspases 1, 4 and 5, which belong to the ICE subfamily and possess a WEHD" 
substrate specificity, appear to play a primary role in cytokine maturation and 
inflammation. Hydrophobic amino acids are not found in the P4 position of 
substrates known to be cleaved during cell death . 

Caspase inhibitors have been constructed based upon the presumed substrate 
specificity of the different caspases. The first caspase- 1 subfamily specific inhibitor 
was based upon the tetrapeptide recognition sequence YVAD present in pro- 
interleukin-lb, a natural substrate for caspase- 1. Similarly, a tetrapeptide inhibitor 
was designed around the putative PARP cleavage site, DEVD, to be selective for the 
proapoptotic caspases . Aldehyde derivatives of these inhibitors are reversible and 
form a thiohemiacetal with the active site cysteine. Chloromethyl, flouromethyl, 
acyloxymethyl, diazomethyl, a-pyrazoloxymethyl, and phosphinyloxymethyl ketones 
1 5 function as irreversible inhibitors by covalently forming a thiomethyl ketone to the 
sulfur atom of the acdve site cysteine in the large subunit. In vitro data shows Ac- 
YVAD-aldehyde to be a potent inhibitor of caspase-4 and caspase- 1, but does not 
effectively inhibit caspase-3 and caspase-7. In contrast, caspase-3 and caspase-7 are 
potently inhibited by Ac-DEVD-CHO . Not surprisingly, a number of pathogenic 
20 viruses also encode caspase inhibitors as a means of attenuating immune surveillance 
mechanisms that work by inducing apoptosis of infected cells. For example, the pox 
virus cytokine response modifier protein CrmA 

inhibits caspase 1 and 8 most effectively, while the baculovirus protein p35 inhibits 
numerous activated caspases. 

Caspases exist as single polypeptide zymogens composed of a prodomain of 
variable length plus a large subunit (that contains the catalytic cysteine) and a small 
subunit. These subunits are flanked by Asp-x sites, suggesting that activation is 
mediated by an aspartate specific protease. All caspases require accurate processing 
at the internal aspartate residues to generate an active dimeric enzyme. Activated 
members of the caspase family function as the effector arm of the cell death pathway 



25 



30 
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by cleaving a growing number of cellular substrates including lamins , kinases , DNA 
fragmentation factor, keratin- 18, FAK as well as other caspases. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

5 related to SEQ ID NO:37 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

10 general formula of a-b, where a is any integer between 1 to 994 of SEQ ID NO:37, b 
is an integer of 15 to 1008, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:37, and where b is greater than or equal to a 
+ 14. 

1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Smooth muscle, serum treated and to a lesser extent in 
Synovial Fibroblasts (control); Smooth muscle, serum induced.re-exc; Osteoblasts; 
Adipocytes; Human Pituitary, subt DC; Smooth muscle.control: Smooth muscle, ILlb 

20 induced; Smooth Muscle Serum Treated, Norm; Human Pituitary, subtracted: Human 
Pineal Gland; Smooth muscle-ILb induced; Human Activated Monocytes; Scares 
breast 3NbHBst; K562 + PMA (36 hrs),re-excision; HSC172 cells; Human 
Rhabdomyosarcoma; Scares melanocyte 2NbHM; Scares placenta Nb2HP; K562 + 
PMA (36 hrs); Human endometrial stromal cells-treated with progesterone; Synovial 

25 . hypoxia: Synovial IL-l/TNF stimulated; HSA 172 Cells; Smooth Muscle- HASTE 
normalized; Human Epididymus: H. Meningima, Ml; Human Pancreas Tumor; 
Scares breast 2NbHBst; Adipocytes,re-excision: STROMAL -OSTEOCLASTOMA; 
Stratagene endothelial cell 937223: Prostate BPH; Human Thymus Stromal Cells: 
Bone Marrow Stromal Cell, untreated: Human Whole Six Week Old Embryo: Human 
30 Gall Bladder: Human T-Cell Lymphoma; Soares_pregnant_uterus_NbHPU: Human 
Adult Pulmonary ,re-excision; Endothelial cells-control; Hodgkin's Lymphoma II: 
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Smooth muscle-edited A: Human Primary Breast Cancer; Human Thyroid: Human 
Osteoclastoma Stroma] Cells - unamplified; Human Prostate: breast lymph node 
CDNA library; Human Placenta: Human Neutrophil, Activated: HUMAN B CELL 
LYMPHOMA; Human Testes; Human Skin Tumor. Stratagene endothelial celj 
5 937223; Human Chronic Synovitis; Human Osteoblasts II; Human Uterine Cancer; 
Macrophage-oxLDL; Human Thymus; CD34 depleted Buffy Coat (Cord Blood), re- 
excision: Neutrophils IL-1 and LPS induced; Bone Cancer, re-excision; Human Gall 
Bladder, fraction II; Human White Adipose; Human Pancreatic Carcinoma; Soares 
retina N2b4HR; NTERA2 teratocarcinoma cell Iine + retinoic acid (14 days); Human 
1 0 Synovium; Human endometrial stromal cells-treated with estradiol; Hepatocellular 

Tumor; pBMC stimulated w/poly I/C; Soares_senescent_fibroblasts_NbHSF: Human 
Ovary; Synovial Fibroblasts (Ill/TNF), subt; Soares_fetal_liver_spleen_lNFLS_Sl; 
Human Thymus; Human Fetal Dura Mater; Human Activated T-Cells; Stromal cell ' 
TF274; Human Adipose; Soares_NhHMPu_S 1 ; Epithelial-TNFa and INF induced; 
5 Human adult testis, large inserts; Stratagene lung (#937210); Human Liver, normal; 
H. Frontal cortex,epileptic,re-excision; H Macrophage (GM-CSF treated), re- 
excision; Human Fetal Lung III; Bone marrow; Soares_fetal_heart_NbHH19W ; 
Spleen, Chronic lymphocytic leukemia; Human Endometrial Tumor; neutrophils 
control; Stratagene fibroblast (#937212); Stratagene endothelial cell 937223; Soares 
0 fetal liver spleen 1 NFLS; Human Pituitary, subtracted VIII; Poly[I]/Poly[C] Normal 
Lung Fibroblasts; Human Rejected Kidney, 704 re-excision; Human Astrocyte; 
Human colon cancer, metaticized to liver, subtraction; CD34 + cells, II; Human ' 
Macrophage; Soares ovary tumor NbHOT; Human Pituitary; 

Soares_fetal_lung_NbHL19W; Human Tonsils, lib I; Bone marrow stroma.treated; 
> Human Infant Adrenal Gland; Human Prostate BPH, re-excision; Human Prostate, 
subtracted; H. Adipose Tissue; Human Uterus, normal; H. Normalized Fetal Liver, II; 

Human epithelioid sarcoma; Whole 6 Week Old Embryo; Dermatofibrosarcoma ' 
Protuberance; Human Colon, subtraction; H. Striatum Depression, subt; Human OB 
HOS treated ( 10 nM E2) fraction I: Human Aortic Endothelium: Human Primary 
Breast Cancer,re-excision; Human Adult Retina; Human Adult Pulmonary; Amniotic 
Cells - TNF induced: Human Adult Heart,re-excision: Human Normal Breast: 
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Messangial cell, frac 2; H Female Bladder, Adult: Healing groin wound, 7.5 hours 
post incision; Synovial hypoxia-RSF subtracted: Healing groin wound, 6.5 hours post 
incision; Ovarian Tumor 10-3-95; Human Osteoclastoma, re-excision; Human 
endometrial stromal cells; KMH2; H. Kidney Medulla, re-excision; human ovarian 

5 cancer; 1 2 Week Old Early Stage Human, II; HUMAN JURKAT MEMBRANE 
BOUND POLYSOMES; Human Umbilical Vein Endothelial Cells, uninduced; 
Merkel Cells; Human Hippocampus; Liver, Hepatoma; Human Chondrosarcoma; 
Rejected Kidney, lib 4; Stratagene liver (#937224); Human Placenta; Human Testes 
Tumor; Soares_fetal_lung_NbHL19W; Soares_placenta_8to9weeks_2NbHP8to9W; 

10 Human Synovial Sarcoma; Human Fetal Heart; Endothelial-induced; Activated T- 
Cell (12hsyThiouridine labelledEco; Soares_fetal_liver_spleen_lNFLS_Sl; Human 
Microvascular Endothelial Cells, fract. A; Soares_fetal_heart_NbHH19W; 
Soaxes_pregnant_uterus_NbHPU; Human Cerebellum; 

Soares_placenta_8to9weeks_2NbHP8to9W and Primary Dendritic Cells, lib 1. 
1 5 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

88 as residues: Pro- 18 to Gly-26. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 
20 the present invention." Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 748 of SEQ ID NO:38, b 
25 is an integer of 1 5 to 762, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:38, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

30 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Adipose Tissue, re-excision; Spleen. Chronic 
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lymphocytic leukemia; Human Cerebellum; Scares fetal liver spleen 1NFLS and to a 
lesser extent in Human Fetal Brain, normalized C500HE; Stomach Normal; Human 
OB MG63 control fraction I; Human Adult Retina; Supt Cells, cyclohexamide 
treated; STROMAL -OSTEOCLASTOMA; Synovial IL-l/TNF stimulated; 
5 Alzheimers, spongy change; NTERA2 + retinoic acid, 14 days; 

Soares_senescent_f,broblasts_NbHSF; H. Kidney Cortex, subtracted; Glioblastoma; 
human ovarian cancer; Merkel Cells; PERM TF274; 

Soares_multiple_sclerosis_2NbHMSP; Human Adrenal Gland Tumor; Human Whole 
Six Week Old Embryo; Pancreas Islet Cell Tumor; Human Synovial Sarcoma; 
0 Human Amygdala and Smooth muscle.control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 420 of SEQ ID NO:39, b 
is an integer of 15 to 434, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:39, and where b is greater than or equal to a 



+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
dbjllAB000199_l (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "CCA2 protein 
[Rattus norvegicus]". A partial alignment demonstrating the observed homology is 
shown immediately below. 
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>dbj | | A3000199_l (AB000199) CCA2 protein [Rattus norvegicus] 
Length =33 8 

Plus Strand HSPs : 

Score = 239 (84.1 bits). Expect = 2.6e-40. Sum P(3) = 2 . 6e-40 
Identities = 42/58 (72%), Positives = 44/58 (75%), Frame = +2 



10 



15 



S: 196 



11 GRVYVGNVAVfl^HVXXXXXXXXXXXXMGGQVYFCYDDSPYKSYEDFNMEFLGPCGLRLV 184 
GRVYVGNVAWMH+ MGGQVYFCYD SPYKSYEDFNMEFL PCGLRL+ 

GRVYVGNVAWMHILVARELEQRAALMGGQVYFCYDKSPYKSYEDFNMEFLSPCGLRLI 253 



Score = 136 (47 .9 bits). Expect = 2.6e-40, Sum P(3) = 2.6e-40 
Identities = 24/29 (82%), Positives = 26/29 (89%). Frame = + 1 

Q: 3 49 RHFGYVPLFSWEDSRTRTIRWVQAVEGSA 435 

RHFGY PLFSWE+SR RTI WVQA+EGSA 
S: 3 09 RHFGYKPLFSWEESRARTIHWVQAMEGSA 3 37 

?0 Score = 86 (30.3 bits). Expect = 2.6e-40. Sum P(3) = 2.6e-40 

Identities = 17/19 (89%). Positives = 19/19 (100%). Frame = +2 

Q: 2 90 NPYTLAVASTTFTVSTDKA 346 
NPYTLAVA+TTFTVST+KA 
25 S: 2 89 NPYTLAVANTTFTVSTNKA 307 

The segments of dbjllAB000l99_l that are shown as "S" above are set out in 

the sequence listing as SEQ ID NO. 131.SEQ ID NO. 133 and SEQ ID NO. 135. 

Based on the structural similarity these homologous polypeptides are expected to 
30 share at least some biological activities. Such activities are known in the art, some of 

which are described elsewhere herein. Assays for determining such activities are also 

known in the art, some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 132,SEQ ID NO. 
35 134 and/or SEQ ID NO. 136 which correspond to the "Q" sequences in the alignment 

shown above (gaps introduced in a sequence by the computer are, of course, 

removed). 

It has been discovered that this gene is expressed primarily in H. Ovarian 
Tumor, II, OV5232. 

40 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

90 as residues: Arg-138 to Arg-143. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:40 and may have been publicly available prior to conception of 
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the present invention. Preferably ; such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between 1 to 1 1 28 of SEQ ID NO:40, b 
is an integer of 15 to 1 142, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID.NO:40, and where b is greater than or equal to a 
+ 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

It has been discovered that this gene is expressed primarily in Human Ovary. 
Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
91 as residues: Asn-17 to Ser-25. 

Many polynucleotide sequences, such as EST sequences, are publicly 
15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 846 of SEQ ID NO:41, b 
is an integer of 15 to 860, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:41, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 32 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Placenta and to a lesser extent in Stratagene pancreas 
(#937208); Keratinocyte and Soares placenta Nb2HP. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
92 as residues: Lys-38 to Lys-43. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:42 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 256 of SEQ ID NO:42, b 
is an integer of 15 to 270, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:42, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

It has been discovered that this gene is expressed primarily in the following 
1 5 tissues/cDNA libraries: Soares_fetal_lung_NbHL 19W and to a lesser extent in Scares 
melanocyte 2NbHM; Soares_fetal_heart_NbHH19W; Soares placenta Nb2HP; 
Human Infant Brain; Human Placenta; Endothelial cells-control; Human Amygdala 
and Soares fetal liver spleen 1NFLS. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

20 93 as residues: Pro-29 to Cys-35. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:43 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

25 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 1877 of SEQ ID NO:43, b 
is an integer of 15 to 1891, where both a and b correspond to the positions of 

30 nucleotide residues shown in SEQ ID NO:43, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Prostate, subtracted; Human T-cell lymphomas - 
5 excision; NTERA2 teratocarcinoma cell line-fretinoic acid (14 days); Stromal cell 
TF274; Human Testes Tumor; Soares fetal liver spleen 1NFLS. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:44 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1026 of SEQ ID NO:44, b 

15 is an integer of 15 to 1040, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:44, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 35 
20 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Thymus Tumor, subtracted; Human Adrenal Gland 
Tumor. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

25 related to SEQ ID NO:45 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

30 general formula of a-b ? where a is any integer between 1 to 758 of SEQ ID NO:45, b 
is an integer of 15 to 772, where both a and b correspond to the positions of 



WO 00/58496 



PCT/US00/07722 



47 



nucleotide residues shown in SEQ ID NO:45, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 36 
5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnliPIDId 10340 17 (all information available through the recited accession number is 
incorporated herein by reference, for example, Gene 216, 103-1 1 1 (1998), and 
10 Biochern. Biophys. Res. Commun. 251 (3), 784-790 (1998)) which is described 
therein as "Lipoprotein Receptor Related Protein 5 [Homo sapiens]". A partial 
alignment demonstrating the observed homology is shown immediately below. 



>anllPID|dl034017 (AB017498) Lipoprotein Receptor Related Protein 5 [Homo 
15 9 ' 1 sapiens] >sp | Q75197 | 075197 LIPOPROTEIN RECEPTOR RELATED 

PROTEIN 5. 

Length = 1615 



20 



25 



35 



Plus Strand HSPs : 

Score = 899 (316.5 bits). Expect = 2.2e-88, P = 2.2e-88 
Identities = 168/171 (98%). Positives = 170/171 (99%), Frame = +2 



Q 
S 
Q 

30 s 



287 LQVINVDGTKRRTLLEDKLPHIFGFTLLGDFI YWTDWQRRS I ERVHKVKAXRDVTIDQLP 466 

+ + VINVDGTKRRTLLEDKL PHI FGFTLLGDF I YWTDWQRRS I ERVHKVKA RDVIIDQLP 
527 IEVINVDGTKRRTLLEDKLPHIFGFTLLGDF I YWTDWQRRS I ERVHKVKASRDVI IDQL P 586 

467 DLMGLKAVNVAKVVGTNPCADRNGGCSHLCFFTPHATRCGCPIGLELLSDMKTCIVPEAF 646 

DLMGLKAVNVAKVVGTNPCADRNGGCSHLCFFTPHATRCGCPIGLELLSDMKTC IVPEAF 
587 DLMGLKAVNVAKWGTNPCADRNGGCSHLCFFTPHATRCGCPIGLELLSDMKTCIVPEAF 646 

647 LVFTSRAAIHRISLETNNNDVAIPLTGVKEASALDFDVSNNHIYWTDVSLK 799 

LVFTSRAAIHRI S LETNNNDVAI PLTGVKEAS ALDFDVSNNH I YWTDVS LK 
647 LVFTSRAAIHRI S LETNNNDVAI PLTGVKEAS ALDFDVSNNHI YWTDVS LK 69 7 



Score = 290 (102.1 bits), Expect = 2.4e-23, P = 2.4e~23 
Identities = 60/169 (35%). Positives = 89/169 (52%), Frame = +2 



O- 284 VLQVINVDGTKRRTLLEDKLPHIFGFTLLGDF I YWTDWQRRS I ERVHKVKAX - RD VI IDQ 460 
40 +++ N+ G + R ++ D LPH FG T D+IYWTDW SIER K R +1 

827 MIESSNMLG-QERWIADDLPHPFGLTQYSDYIYWTDWNLHSIERADKTSGRNRTLIQGH 885 

461 LPDLMGLKA VNVAKVVGTNPC ADRNGGC SHLCFFTPHATRCGC PI GLELLS DMKTC I VPE 640 
L +M + + ++ G N C NG C LC P RCGC L + C P 

45 s . 886 LDFVMDILVFHSSRQDGLNDCMHNNGQCGQLCLAIPGGHRCGCASHYTLDPSSRNCSPPT 945 



S: 
Q: 



.0: 
S: 



50 



641 AFLVFTSRAAIHR- I SLETNNNDVAI PLTGVKEASALDFDVSNNHIYWTD 7 87 

FL+F + ++AI R I + ++ D+ + PL G++ A+D+D + IYW D 
946 TFLLFSQKSAISRMIPDDQHS PDLILPLHGLRNVKAIDYDPLDKFIYWVD 995 
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The segments of gnllPIDIdI034017 that are shown as "S" above are set out in 
the sequence listing as SEQ ID NO. 137 and SEQ ID NO. 139. Based on the 
structural similarity these homologous polypeptides are expected to share at least 
some biological activities. Such activities are known in the art, some of which are 
described elsewhere herein. Assays for determining such activities are also known in 
the art, some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 138 and/or SEQ 
ID NO. 140 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Skin Tumor; Human Synovial Sarcoma. 

The tissue distribution in skin tumor cells and tissues suggests the protein 
product of this clone is useful for the treatment, diagnosis, and/or prevention of 
various skin disorders including congenital disorders (i.e. nevi, moles, freckles, 
Mongolian spots, hemangiomas, port-wine syndrome), integumentary tumors (i.e. 
keratoses, Bowen's disease, basal cell carcinoma, squamous cell carcinoma, 
malignant melanoma, Paget's disease, mycosis fungoides, and Kaposi's sarcoma), 
injuries and inflammation of the skin (i.e. wounds, rashes, prickly heat disorder, 
psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photosensitivity, autoimmune 
disorders (i.e. lupus erythematosus, vitiligo, dermatomyositis, morphea, scleroderma, 
pemphigoid, and pemphigus), keloids, striae, erythema, petechiae, purpura, and 
xanthelasma. In addition, such disorders may predispose increased susceptibility to 
viral and bacterial infections of the skin (i.e. cold sores, warts, chickenpox, 
moiluscum contagiosum, herpes zoster, boils, cellulitis, erysipelas, impetigo, tinea, 
althletes foot, and ringworm). 

Moreover, the protein product of this clone may also be useful for the 
treatment or diagnosis of various connective tissue and skeletal disorders such as 
arthritis, trauma, tendonitis, chrondomalacia and inflammation, autoimmune disorders 
such as rheumatoid arthritis, lupus, scleroderma, and dermatomyositis as well as 
dwarfism, spinal deformation, and specific joint abnormalities as well as 
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chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelosteogenesis type II, metaphyseal chondrodysplasia type Schmid). 
The relatively specific expression of this gene product in proliferative cells and 
tissues (i.e., skin tumor) suggests it may be a key player in the proliferation, 
5 maintenance, and/or differentiation of various cell types during development. It may 
also act as a morphogen to control cell and tissue type specification. Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. 

Moreover, the expression within other cellular sources marked by proliferating 
10 cells (i.e., synovial sarcoma) suggests this protein may play a role in the regulation of 
cellular division, and may show utility in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, cancer, and other proliferative conditions. 
Similarly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. Dysregulation of apoptosis can result in 
15 inappropriate suppression of cell death, as occurs in the development of some cancers, 
or in failure to control the extent of cell death, as is believed to occur in acquired 
immunodeficiency and certain neurodegenerative disorders, such as spinal muscular 
atrophy (SMA). Therefore, the polynucleotides and polypeptides of the present 
invention are useful in treating, detecting, and/or preventing said disorders and 
20 conditions, in addition to other types of degenerative conditions. Thus this protein 

may modulate apoptosis or tissue differentiation and would be useful in the detection, 
treatment, and/or prevention of degenerative or proliferative conditions and diseases. 
The protein is useful in modulating the immune response to aberrant polypeptides, as 
may exist in proliferating and cancerous cells and tissues. The protein can also be 
25 used to gain new insight into the regulation of cellular growth and proliferation. The 
protein is useful for the treatment, detection, and/or prevention of cardiovascular, 
vascular, and metabolic diseases and/or disorders. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
30 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
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25 + 14. 



related to SEQ ID NO:46 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 958 of SEQ ID NO:46, b 
is an integer of 15 to 972, where both a and b correspond to the positions of 
nucleodde residues shown in SEQ ID NO:46, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

It has been discovered that this gene is expressed primarily in HSA 172 Cells. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
97 as residues: Thr-37 to Arg-43. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:47 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 933 of SEQ ID NO:47, b 
is an integer of 15 to 947, where both a and b correspond to the positions of 
nucleodde residues shown in SEQ ID NO:47, and where b is greater than or equal to a 



FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

It has been discovered that this gene is expressed primarily in the followin- 
tissues/cDNA libraries: Human Prostate Cancer, Stage B2: Soares fetal liver spleen 
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Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
98 as residues: Ile-28 to Ser-35. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:48 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 894 of SEQ ID NO:48, b 
is an integer of 15 to 908, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:48, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Stratagene lung (#937210) and to a lesser extent in Healing 
groin wound - zero hr post-incision (control); Larynx carcinoma II; Stratagene 
fibroblast (#937212); Ulcerative Colitis; Human Lung; H Female Bladder, Adult; 

20 Human Osteoclastoma, re-excision; Human Ovary; Stratagene muscle 937209; 
Stratagene ovarian cancer (#937219); Human Synovial Sarcoma; Human 
Microvascular Endothelial Cells, fract. A and Bone Marrow Cell Line (RS4.11). 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

25 related to SEQ ID NO:49 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
30 general formula of a-b, where a is any integer between 1 to 739 of SEQ ID NO:49, b 
is an integer of 15 to 753, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:49, and where b is greater than or equal to 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Thyroid; Human Epididymus. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

100 as residues: Ser-14 to Lys-23. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:50 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 322 of SEQ ED NO:50, b 
is an integer of 15 to 336, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:50, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 41 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1NIB; A-14 cell line; Human Pancreatic 
Carcinoma. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:5 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invendon 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 43 

It has been ^covered that this gene is expressed primarily in the following 
ttssues/cDNA libraries: Actuated T-Cells, 12 hrs, subtracted: Human 

Card.ornyopathy, subtracted; Scares melanocyte 2NbHM; Stratagene HeLa cell s3 
y3 72 1 n 



Many polynucleotide sequences, such as EST sequences, are publicly 
avatiable and accessible .hrough scquWQt dlBbases ^ ^ 
related to SEQ ID NO:53 and may have been ^ „ ^ ^ 
■he present mvention. Preferably, such rela.eC polynucleotides are specifically 
excluded from the scope of the present invention. To lis, every related sequence 
would be cutnbersotne. Accordingly, preferably excluded fi-otn the present inV e„ tion 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general fomtula of a-b, where a is any integer between 1 to 1015 of SEQ ID NO-53 b 

.sa„i„tegerof,5,o,0 2 9,„herebothaandbco„e S p„„d«o,hepos i fionsof ' ' 
nucleotide residues shown ,„ SEQ ID NO:53, and where b is greater than or equal to , 



20 



25 



30 



FEATURES OF PROTEIN ENCODED BY GENE NO: 44 

It has been discover tha, this gene is expressed primarily in the follows 
ttssues/cDNA libraries: Morton Fetal Cochlea: Human Testes Tumor. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence database, Some of these sequences are 
related to SEQ ID NO:54 and may have been publicly available prior to conception of 
the present mvenUon. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To lis. evety related sequence 
would be cumbersome. Accordingly, preferably excluded from .he presen, invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
genera, fonnula of a-b, where a is any integer ^ , „ m „ f S£Q ffi ^ 
ts an integer of 15 to 71 1, where both a and b cotrespond to the positions of ' 
nucleotide restdues shown in SEQ ID NO:54, and where b is greater than or equa, to a 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

It has been discovered that this gene is expressed primarily in Human 
Pancreas Tumor. 

5 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

105 as residues: Glu-20 to Arg-27. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:55 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 375 of SEQ ID NO:55, b 

15 is an integer of 15 to 389, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:55, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 46 
20 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDIdl021660 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "KIAA0364 [Homo 
25 sapiens]". A partial alignment demonstrating the observed homology is shown 
immediately below. 

>gnl|PID|dl021660 (AB002362) KIAA0364 [Homo sapiens] >gi|2645890 

30 (AF03419S) IG3F1 (Homo sapie ns) >sp|O15070|O15070 KIAA0364. 

Length = 1327 



35 



Plus SLrand HSPs : 
Score = 2336 (822.3 bits), Expect = 0.0, Sum P<2) = 0.0 
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Identities = 437/464 (94%). Positives = 437/464 (94%), Frame = +1 

Q; 697 PNP-LSrasXPWFPGKSVILRCQGTFQGMRFALLQEGAHVPLQFRSVSGNSADFLLHTV 873 

PPL PyVFPGKSVILRCQGTFQGMRFALLQEGAHVPLQFRSVSGNSADFLLHTV 
S: 8 64 PKPTLLAQPGPWFPGKSVILRCQGTFQGMRFALLQEGAHVPLQFRSVSGNSADFLLHTV 923 

Q: 874 GAEDSGNYSCIYYETTMSNRGSYLSMPLJ^IV^DTFPKPWLFAEPSSVVPMGQNVTLWCR 1053 

GAEDSGNYSCIYYETTMS^GSYLSMPI^IV^DTFPKPWLFAEPSSWPMGQNVTLWCR 
S: 9 24 GAEDSGNYSCIYYETTMSNRGSYLSMPI^IWVTDTFPKPW 9 83 

Q: 1054 GPVHGVGYIL.HKEGEATSMQLWGSTSNDGAFPITNISGTSMGRYSCCYHPDWTSSIKIQP 1233 

G P VHGVG Y I LHKEGEAT SMQ LWG ST SNDGAF P I TN I S GT SMGR Y S CC YH PDWT SSI KI Q P 
S: 9 84 GPVHGVGYILHKEGEATSMQLWGSTSNDGAFPITNISGTSMGRYSCCYHPDWTSSIKIQP 1043 

15 Q: 123 4 SNTLELLVTGLLPKPSLLAQPGPMVAPGENMTLQCQGELPDSTFVLLKEGAQEPLEQQRP 1413 

Sl^LELLVTGLLPKPSLI^QPGPMVAPGENOTLQCQGELPDSTFVLLKEGAQEPLEQQRP 
S: 1044 SNTLELLVTGLLPKPSLI^QPGPMVAPGENMTLQCQGELPDSTFVLLKEGAQEPLEQQRP 1103 

Q: 1414 SGYRADFV^PAVRGEDSGIYSCVYY'IJDSTPFAASNHSDSLEIWVTDKPPKPSLSAWPSTM 1593 
20 SGYRADFVMPAVRGEDSGIYSCV^LDSTPFAASNHSDSLEIWVTDKPPKPSLSAWPSTM 

S: 1104 SGYRADFWMPAVRGEDSGIYSCVVYLDSTPFAASNHSDSLEIWVTDKPPKPSLSAWPSTM 1163 

Q: 1594 FKLGKDITLQCRGPLPGVTIFVLEHIXSEEAPQQFSEDGDFVINNVEGKGIGNYSCSYRLQA 1773 
FKLGKDITLQCRGPLPGVEFVLEHDGEEAPQQFSEDGDFVINNVEGKGIGNYSCSYRLQA 
25 S: 1164 F KLGKD I TL QC RG P L PGVE FVLEHDG E EAPQQF S EDGD FVI NNVEGKG I GNY S C S YRLQA 1223 

Q: 1774 YPDIWSEPSDPLELVGAAGPVAQECWGNXXXXXXXXXXXXXXXXXXXXEWKKWPRLRTR 1953 

YPDIWSEPSDPLELVGAAGPVAQECTVGN EWKKWPRLRTR 
S: 1224 YPDIWSEPSDPLELVGAAGPVAQECTVGNIVRSSLIWVWAIX3WIA^^ 1283 



30 



Q: 1954 GSETDGRDQTIALEECNQEGEPGTPANSPSSTSQRISVELPVPI 2085 

GS ETDGRDQT I ALEECNQ EG E PGT P ANS P S ST S QRI S VEL PVP I 
S: 12 84 GS ETDGRDQT I ALEECNQEGE PGTPANS PS STS QRI S VEL. PVP I 1327 



35 The segment of gnllPIDId 102 1660 that is shown as "S" above is set out in the 

sequence listing as SEQ ID NO. 141. Based on the structural similarity these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the an, some of which have 

40 been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 142 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

45 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
Human Testes Tumor: Soares_fetal_liver_spleen_lNFLS_Sl ; Soares infant brain 
1NIB; Human Pituitary, subt IX: Soares_total_fetus_Nb2HF8_9w: Human Fetal 
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Spleen: Human Whole Brain #2 - Oligo dT > 1.5Kb; NCI_CGAP_Br2; 
Soares_testis_NHT; Soares_NFL_T_GBC_S 1; Human Heart; Human Thymus and 
Human Whole Six Week Old Embryo. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

106 as residues: Met-1 to Ser-7. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:56 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2375 of SEQ ID NO:56, b 
is an integer of 15 to 2389, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:56, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

It has been discovered that this gene is expressed primarily in H. Meniingima, 

M6. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
107 as residues: Ile-20 to Leu-29. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

; related to SEQ ID NO:57 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

) general formula of a-b, where a is any integer between 1 to 1000 of SEQ ID NO:57, b 
is an integer of 15 to 1014, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:57, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 48 

5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gi!728658 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Saccharomyces 

10 cerevisiae protein". [A partial alignment demonstrating the observed homology is 
shown immediately below. 



>gi | 728658 unknown [Saccharomyces cerevisiae] >pir | S53 040 | S53040 probable 
membrane protein YMROlOw - yeast (Saccharomyces cerevisiae) 
15 Length = 405 

Plus Strand HSPs : 

Score = 138 (48.6 bits), Expect = 2.1e-09, Sum P(2) = 2.1e-09 
20 Identities = 40/152 (26%), Positives = 70/152 (46%), Frame = +2 



25 



Q 
s 

Q 
s 

30 q 

s 



200 FDPHH FWQWSSFSDYVQCVLAFTGVAGYITY LSIDSAL — FVETLGFLAV 343 

FDP+ FWQW ■ + + + + F V +T+ L+ DS - +G L + 

202 FDPNFKRIGAFWQWDDDKNFWRFLALFATVQIL VTFFI SNILNWDSLAQGLGS I IGSLGL 2 61 

344 LTEAMLGVPQLYRNHRHQSTEGMSIKMVI^IWTSGDAFKTAYFliL — KGAPLQFSVCGLLQ 517 

L E+ + L +PQ+ ++ +S +G + + + + WGDKY+ K F+LQ 
2 52 LVESLLPLPQI AI LYKLKS VQGFKLI LLVS WLCGPTLiKITYL I FGAKNI S ALFVI FALFQ 3 21 

518 VLVDLAILGQAYAFARHPQKPAPHAVHPTGTKA 616 

+ +D I GQ Y + R+ H HP + + 

322 MSIuDFYIGGQ-YIYYRYYYPKLRHQHHPNDSNS 353 



The segment of giI728658 that is shown as "S" above is set out in the sequence 
35 listing as SEQ ID NO. 143. Based on the structural similarity these homologous 

polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 
described elsewhere herein. 
40 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 144 which 
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corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Brain, Striatum; Soares adult brain N2b5HB55Y and 
to a lesser extent in Soares retina N2b4HR; Soares_fetal_heart_NbHH19W; CD34 
positive cells (Cord Blood); Nine Week Old Early Stage Human; Human Cerebellum; 
Human endometrial stromal cells-treated with estradiol; Human Pituitary, subt IX; 
Human Primary Breast Cancer Reexcision; Human adult testis, large inserts; 
Stratagene liver (#937224); Dendritic cells, pooled; Soares melanocyte 2NbHM; 
Bone Marrow Cell Line (RS4.11); Keratinocyte; Soares fetal liver spleen 1NFLS; 
Soares infant brain 1NIB; Human Pituitary, subtracted VIII; Stomach Tumour; H. 
Frontal Cortex, Epileptic; Human White Adipose; H. cerebellum, Enzyme subtracted; 
H. Epididiymus, cauda; Soares_fetal_heart_NbHH19W; Human Epididymus; Breast 
Cancer cell line, MDA 36; Human Adipose Tissue, re-excision; NCI_CG AP_GCB 1 ; 
15 HL-60, PMA 4H, re-excision; Human Osteosarcoma; Jurkat T-Cell, S phase;.Human 
Manic Depression Tissue; Human Infant Brain; Human Neutrophil; Human Uterine 
Cancer; Human Adult Testes, Large Inserts, Reexcision; Liver, Hepatoma; Epithelial- 
TNFa and INF induced; Human Fetal Brain; Rejected Kidney, lib 4; Macrophage 
(GM-CSF treated); Resting T-Cell Library ,H; H. Frontal cortex,epileptic,re-excision; 
20 Primary Dendritic cells,frac 2; Human Fetal Lung III; NCI_CGAP_GCB 1 : Human 
Adult Pulmonary ,re-excision; Human brain ARSanders; 

Soares_parathyroid_tumor_NbHPA; Anergic T-cell; Human Testes; T cell helper II; 
Stratagene endothelial cell 937223; Soares placenta Nb2HP and Primary Dendritic 
Cells, lib 1. 

25 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

108 as residues: Ala-23 to His-34, His- 153 to Ala- 158. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:58 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 914 of SEQ ID NO:58, b 
is an integer of 15 to 928, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:58, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 49 

The computer algorithm BLASTX has been used to determine that the 

10 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil288145 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "putative ORF [Homo 
sapiens]". A partial alignment demonstrating the observed homology is shown 

15 immediately below. 

>gi | 288145 put. ORF [Homo sapiens] >pir | 13 8022 | 13 8022 hypothetical protein 
human 

20 Length = 196 

Plus Strand HSPs: 

Score = 293 (103.1 bits). Expect a 2.6e-25, P = 2.6e-25 
25 Identities = 58/78 (74%), Positives = 61/78 (78%), Frame = +1 

Q: 586 HLRSGVQDQ PGQHGKT S FLLKI QKLAGRIGRC L * S QLLGRLRQENHLNLGGRGC S E P RLS 765 

HLRSGVQD PGQHGK LLKIQ+LAG GRCL SQLL RLRQENHLN GGRGCSEP+ 
S: 3 HLRSGVQDYPGQHGKI PS LLKI QELAGHGGRCLQSQLLRRLRQENHLNSGGRGC SEPKSH 62 



30 



Q: 766 HCTPAWATAQDSVSKKKK 819 

C PAW T DSVSK+ K 
S: 63 LC I P AWVTEG D SVS KQNK 80 



35 The segment of gil288 145 that is shown as M S" above is set out in the sequence 

listing as SEQ ID NO. 145 . Preferred polypeptides of the invention comprise a 
polypeptide having the amino acid sequence set out in the sequence listing as SEQ ID 
NO. 146 which corresponds to the "Q" sequence in the alignment shown above (gaps 
introduced in a sequence by the computer are, of course, removed). 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: PERM TF274 and to a lesser extent in Human Colon, 
subtraction; STROMAL -OSTEOCLASTOMA. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

5 109 as residues: Leu-1 to Gly-7. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:59 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

1 0 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 8 10 of SEQ ID NO:59, b 
is an integer of 15 to 824, where both a and b correspond to the positions of 

15 nucleotide residues shown in SEQ ID NO:59, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 50 

It has been discovered that this gene is expressed primarily in the following 
20 tissues/cDNA libraries: Human Fetal Heart and to a lesser extent in Human Fetal 
Lung ffl; Synovial hypoxia; Synovial IL-l/TNF stimulated; Nine Week Old Early 
Stage Human; Scares placenta Nb2HP; Human Fetal Heart, Differential (Fetal- 
Specific); Synovial hypoxia-RSF subtracted; Early Stage Human Lung, subtracted: 
Soares_senescent_fibroblasts_NbHSF; wilm's tumor; Human Fetal Dura Mater; 
25 Human Fetal Heart, subtracted; Soares ovary tumor NbHOT; Whole 6 Week Old 
Embryo; Human Fetal Spleen; Human Fetal Bone; Human Fetal Epithelium (Skin); 
Synovial Fibroblasts (Hl/TNF), subt: Human Chronic Synovitis: Stratagene fetal 
spleen (#937205); Human Osteoblasts II; Soares breast 2NbHBst; Human Synovial 
Sarcoma: Human Fetal Heart: Human Colon, subtraction: Human Colon: Raji Cells, 
30 cyclohexamide treated; Human Synovium: Soares_senescent_fibroblasts_NbHSF; 
Synovial Fibroblasts (control): Human Fetal Brain; Human Adrenal Gland Tumor: 
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10 



15 + 14. 



Human Whole Six Week Old Embryo; Human Substantia Nigra; Human Adult 
Pulmonary ,re-excision and Human 8 Week Whole Embryo. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
1 10 as residues: Pro- 12 to Asp- 17, Ser-25 to Gly-31. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:60 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 794 of SEQ ID NO:60, b 
is an integer of 15 to 808, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:60, and where b is greater than or equal to a 
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Tab ,e , _ 2 es d. —.on corresponding » each -Gene No, deseed 
Z e The nuclide sequence Idendfied as "NT SEQ ID NO:X" was — d 
1 panlally no m olo g ous Covert seances oUained *» *e cONA 

. j • enm ,rMes from additional related DNA 
ttv' i/Wified in Table 1 and, in some cases, irum 

5 i:l t rx. — - — - ■ — s r c - 

The cDNA Clone ID was deposited on the date and give 

r • "ATCC Deposit No:Z and Date." Some of the deposits 
deposit number listed in ATCC Deposit . ^ Sector" refers to 

10 contain multiple different clones correspondmg to the same B 
the type of vector contained in the cDNA Clone ID. 

"Total NT Se q , refers to the total number of nucleotides m the con ig 
■f A hv "Gene No " The deposited clone may contain all or most of these 
identified by Gene No. P • rated as "5' NT of Clone Seq." 

sequences, reflected by the nucleotide position indicated as N 
q e f cpn ID NO-X. The nucleotide position of SEQ ID 

15 and the "3' NT of Clone Seq. of SEQ ID NO X ^ 
>JO-X of the putative start codon (methionine) is identified as 

NO.X of the putati ^ g . gnal sequence 

Similarly , the nucleotide position of SEQ ID W.a 

is identified as "5' NT of First AA of Signal Pep " 

.j Kpainnin" with the methionine, is 

The translated amino acid sequence, beginning 

„ "A A SEO ID NO" Y "although other reading frames can also be easily 
identified as AA SEQ ID NO. Y, h - nnes The polypeptides produced by 

translated using known molecular biology techniques. The polyp p P _ 
lheS e alternative open reading frames are specifically contemplated by the presen 

invention. predicted signal 

The first and last amino acid position of SEQ ID NO. P 

«=• lAnf siff Pec" and "Last AA of Sig Pep. The 
peptide is identified as First AA of Sig Pep 

P P . • nf c FO ID NO:Y of the secreted portion is 

predicted first amino acid position of SEQ ID MU. 

a a of Secreted Portion." Finally, the amino acid 
identified as "Predicted First AA of Secreted ro 

position of SEQ ID NO Y of the last ammo acid in the open reading frame 

identified as "Last AA of OFF." 

SEQ ID NO:X (where X may be any of the polynucleotide sequences 

. . o Fn ID NO Y (where Y may be 
disclosed in the sequence listing) and the translated SEQ ID NO 



20 

invention 

25 



WO 00/58496 



PCT/US00/07722 



any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
5 NO:X or the cDNA contained in the deposited clone. These probes will also 

hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO: Y may be used, for example, to generate antibodies 
which bind specifically to. proteins containing the polypeptides and the secreted 

10 proteins encoded by the cDNA clones identified in Table 1 . 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 

15 acid sequence. In these cases, the predicted amino acid sequence diverges from the 

actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 

20 sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
translated amino acid sequence identified as SEQ ID NO: Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1. The nucleotide sequence of each deposited clone can readily 

25 be determined by sequencing the deposited clone in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 

30 determining its sequence. 
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The present invention a.so relates to the genes corresponding to SEQ ID 
NO-X SEQ ID NO:Y. or the deposited Cone. The corresponding gene can he 
Tl d ,n accordance with known memods ustng the seance in orntatton drsclosed 

5 l qU ence and rdent ifyl „g or ampfifying the corresponding gene from appropriate 

sources of genomic material. ^ 
Also provided in , he present tnvention are alleltc van * 

species homologs. Procedures known in the an can be used to obtain full-.ength 
Z IT-W* varianrs, splice variants, full-length coding pontons, onhologs. and,or 
10 2 es h— of genes conespond.ng to SEQ D> NO:X. SEQ ID NO.Y or a 

I Id done using infonnation from the sciences disclose, herein or the Cones 

heated and identtfted by malting suitable probes or pnmers from the sconces 
piled herein and screen.ng a suitable nucleic acrd source for aHefic vanants and.or 

15 the desired homologue. . mmn „ 

or, Kp. nreoared in any suitable manner. 
The polypeptides of the invention can be prepared in y 

Suchpope^ 

p oduced ^peptides, synthetically produced polypeptides, or polypeptides 
produced po.yp p preparing such polypeptides 

produced by a combination of these methods. Me 

20 are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 

• matured orm^ 

It is ofte n advantageous to include an additional amino acid sequence which a,. 
„ or leader sequences, pro-sequences, sequences which aid ir i pun ication , 

' ,-!»,- ^ine residues or an additional sequence for stability during 
25 such as multiple hisudine residues, or <u 

recombinant production. 

The polypeptides of the present invention are preferabiy prov.ded tn a 
Uolal ed fori and preferab>y are substantial,, punfled. A recomhinan y pro need 
Lion of a poiypeprtde, inciuding me secreted poiypept.de. can be substanu »y 

' herein or otherwise known in the an, such as. for 

30 purified using techniques desenbed herem or 

lample, by the one-step method described in Smith and lohnson. Gene 67.3, 40 
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(1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art, 
such as, for example, antibodies of the invention raised against the secreted protein. 
The present invention provides a polynucleotide comprising, or alternatively 
5 consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
10 sequence of SEQ ID NO: Y and/or a polypeptide sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invention. 
Signal Sequences 

The present invention also encompasses mature forms of the polypeptide 
having the polypeptide sequence of SEQ ID NO:Y and/or the polypeptide sequence 

15 encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 

forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 
polynucleotide sequence contained in the cDNA of a deposited clone) are also 
encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 

20 the mature protein once export of the growing protein chain across the rough 

endoplasmic reticulum has been initiated. Most mammalian cells and even insect 
cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 

25 specificity of a secreted protein is ultimately determined by the primary structure of 
the complete protein, that is, it is inherent in the amino, acid sequence of the 
polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
30 McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncleaved) 
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• xi i„;„ArirkRes 14 4683-4690 ( 1986) uses the 
protein. The method of von Heinje, Nucleic Adds Res. 

A ^nr t-K^ ripavaae site, typically residues -id to 
information from the residues surroundmg the cleavage . P 

+ o „here ind.cates the amino termtnus of the secreted protein. The accuracy of 
pLicins the cleavage points of known mammahan secreiory prore.ns for each of 
5 Le memods is in rhe range of 75-80%. (von Heinje, supra, However, the two 
me ,hods do not always produce the same predicted c.eavage pointfs) for a gtven 

PIOK ' n 'ln .he present ease, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignalP (Hen* Nielsen e, 

, n- 1 ft n 997V) which predicts the cellular location of a 
al Protein Engineering 10: 1-6 (199/)), wnu-i y 

protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incomorated. The analysis 

cnfthe ,ecreted proteins described herein by this program 
of the amino acid sequences of the secreted pro 

provided the results shown in Table 1 . 

As one of ordinary sVdU would appreciate, however, cleavage sires someumes 
vaI y from organism ,0 organism and cannot be predicted w,.h abso.u.e certainty. 
Accordingly, the present invendon provides secreted polypeptides having a sequence 
shown in SEQ ID NO: Y which have an N-terminus beginning wtthtn 5 res.dues < e 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is a,so recogmzed that 
in some cases, deavage of the s.gna! sequence from a secreted protein is no. enurely 
uniform, resuhing in more than one secreted species. These po.ypep.tdes, and .he 
polynudeotides encoding such polypepudes, are con.em P la.ed by the presen. 
invention. 

Moreover, .he signal sequence identified by .he above analysts may no, 

naturally occurring s.gna, sequence may be former up,ream from the 
sequence. However, .. is U> *a. Ore prediced signa! sequence w,U he capable of 
direcng .he sectored pro.ein ro .he ER. Nonetheless, .he presen. mvenrion proves 
the mature prorem produced by expression of the polynucleotide sequence of SEQ 
NO* andyor rhe polynucleoude sequence contained in the cDN A of a deposned 
Cone, in a mammahan cell (e.g., COS cells, as desribed below,. These polypepudes. 



25 



30 



WO 00/58496 



PCT/USOO/07722 



76 



and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Polynucleoti de and Polypeptide Variants 
5 The present invention is directed to variants of the polynucleotide sequence 

disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO: Y and/or encoded by a deposited clone. 
10 "Variant" refers to a polynucleotide or polypeptide differing from the 

polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 
The present invention is also directed to nucleic acid molecules which 
15 comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
20 SEQ ID NO: Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
these nucleic acid molecules (e.g., those fragments described herein). 
Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
25 invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 
alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NO: Y, the polypeptide sequence encoded by the cDNA contained 
30 in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 
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By a nucleic acid having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 

5 100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 

10 be inserted into the reference sequence. The query sequence may be an entire 

sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 

as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 

1 5 nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 
overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 

20 App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 
converting U's to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, 

25 Joining Penalty=30, Randomization Group Length=0, Cutoff Score= 1 , Gap 

Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 
30 results. This is because the FASTDB program does not account for 5' and 3' 

truncations of the subject sequence when calculating percent identity. For subject 
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sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 
identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
5 determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 
the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3* bases of the subject sequence, as displayed by the FASTDB alignment, 

10 which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query 
sequence to determine percent identity. The deletions occur at the 5' end of the. 
subject sequence and therefore, the FASTDB alignment does not show a 

15 matched/alignment of the first 10 bases at 5* end. The 10 unpaired bases represent 

10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 
of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 

20 subject sequence is compared with a 100 base query sequence. This time the 

deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3' of the subject sequence which are not matched/aligned with the query sequence 

25 are manually corrected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 

30 except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 



WO 00/58496 



PCfAJSOO/07722 



79 



10 



15 



20 



25 



30 



words, to obtain a polypeptide having an amino add sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the ammo acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table 1 (SEQ ID NO: Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 
global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch 
Penalty- 1. Joining Penalty=20, Randomization Group Length=0, Cutoff Score- 1. 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
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results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identitv score 
is what is used for the purposes of the present invention. Only residues to the N- and 
5 C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-termina] 
residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
10 residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does .. 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 1 00 
residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
wjth the query. In this case the percent identity calculated by FASTDB is not 
manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 
matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred 
Moreover, variants in which 5-10, 1-5, or 1-2 ammo acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
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for a variety of reasons, e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
5 several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes II, Lewin, B., ed., John Wiley & Son"s, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-natura]Iy occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 
10 Using known methods of protein engineering and recombinant DNA 

technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-terminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984-2988 
15 (1 993), reported variant KGF proteins having heparin binding activity even after 

deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7: 199-216 
(1988).) 

20 Moreover, ample evidence demonstrates that variants often retain a biological 

activity similar to that of the naturally occurring protein: For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 

25 the entire length of the molecule. Multiple mutations were examined at every 

possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 

30 activity from wild-type. 
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Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
5 form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

10 Thus, the invention further includes polypeptide variants which show 

substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al., Science 

15 247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 

20 acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 

25 The second strategy uses genetic engineering to introduce amino acid changes 

at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 

30 molecules can then be tested for biological activity. 
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As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (within the tertiary structure of the protein) amino 
5 acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or. hydrophobic amino acids Ala, Val, Leu and 
He; replacement of the hydroxy! residues Ser and Thr; replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 

10 the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by the 

15 genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 

20 sequence, or a sequence facilitating purification. Such variant polypeptides are 

deemed to be within the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 

25 pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 

30 comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
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amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6. 5. 4, 3, 
2 or 1 amino acid substitutions. In specific embodiments, the number of additions,' ' 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are ' 
preferable. 
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Polynucleotide anri PnlypeptiHp Fr^mpn.^ 

The present invention is also directed to polynucleotide fragments of the 
15 polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt, 
and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 ' 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 
or smaller by several (5, 4, 3, 2, or 1 ) nucleotides, at either terminus or at both 
termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e 
50, 150, 500, 600, 2000 nucleotides) are preferred. 
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Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
5 751-800,800-850,851-900,901-950,951-1000, 1001-1050, 1051-1100, 1101-1150, 
1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900, 1901-1950, 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 
10 context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
15 stringent hybridization conditions or lower stringency conditions are also 

encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO:Y or encoded by the 
cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
20 standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
41-60,61-80,81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 
25 region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 110, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 
30 Preferred polypeptide fragments include the secreted protein as well as the 

mature form. Further preferred polypeptide fragments include the secreted protein or 



WO 00/58496 



PCT7US00/07722 



86 



me m atu „ form haviDg , COMjnuous of dei£[td resMues ^ ^ ^ 

c^boxy tenuinus, or both. For example, any number of amino acids , 
60. can be deleted from me am.no terminus of ei[h „ ^ ^ pQ of 
_ mature form. Similar,,, any nunlb „ of amino ^ ^ ^ ^ 
o deleted from ma carboxy terminus of ma secreted protein or mature form 

Funherrnore, any combinauon ofthe abova ammo and carbox y terminus deletions ara 
pre erred. S,mUar, y , polynucleotides encoding mese polypeptide fragments ara arso 
preferred. 

.0 stmctu 7 S °r femd ™ POiyPeP " de Md characerized by 

s ttnctura or functtona, domains, such a, fragmanB tha , ^ ^ Md 

alpha-hehx forming regions, beta-shee. and beta-sheet-forming ragions. mm and mm- 
formmg ragions. con and coU-forming ragions. hydrophUic regions, bydropbcbic 
ragrons. alpha amphipamic ragions. bota amphipathic ragions. flexible ragions 
surface-formmg ragions, binding ragion. and higb anriganic indax ragions. 

Po,ypapr,da fragments ofSEQ ID NO:Y faffing within conserved domains are 

specially comempiated by me prasen, mvendon. Moreover, polynucleotides 

encodmg these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments 

BtologicaUy active fragments are those exhibiting activity similar, bu, no, necessarily 

.den„ caJ , loana o tiviIyofthepoJypeptideofthepresem . nvention xhcb . 

acnvtty of the fragments may include an Improved desired acdvity, or a decreased 
undestrabla activity. Po.ynncleorides encoding mesa polypepdde fragments are *so 
encompassed by the invention. 

Preferably, the polynucieotide fragments of the mvendon encode a 
5 polypeptide which demonstrates a functional activity. By a polypeptide 

demonstrating a -mncuona, activity" „ mean,, . pol ypep t ide capable o, displaying 
one or more known functional ac.iv.des associated with a frffi-length (complete) = 
polypeptide o, mvendon protein. Such, functional ac.iv.ties include, bu, are no, 
■united to. biological activity, antigenicity [abiliry .o bind (or compare with a 
polypeptide of the invention for binding, to , o ^ ^ 

mvenuon], immunogeniciry (ability to generate andbody which binds ,o a polypapdda 
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of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 
5 For example, in one embodiment where one is assaying for the ability to bind 

or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
10 assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
15 protein A assays, and Immunoelectrophoresis assays, etc. In one embodiment, 

antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
20 immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
25 chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
30 the an may routinely be applied to measure the ability of polypeptides of the 

invention and fragments, variants derivatives and analogs thereof to elicit related 
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biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
of the invention. 

5 Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO:Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 
10 hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 

ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 
15 polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having 
20 antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 
25 any method known in the art, for example, by the methods for generating antibodies 
described infra. (See. for example, Geysen et al., Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art. for example, by the immunoassays 
30 described herein. Immunospecific binding excludes non-specific binding but does not 
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necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
5 further described in U.S. Patent No. 4,631,211). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 
at least 11, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 

10 amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 

15 that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et ah, Cell 37:767-778 (1984); Sutcliffe et 
al., Science 219:660-666 (1983)). 

20 Similarly, immunogenic epitopes can be used, for example, to induce 

antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et ah, supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914;andBittleetaL, J. Gen. Virol. 66:2347-2354(1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 

25 combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 

30 carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 



BNSDOCID: <WO 005&436AlJ_> 



WO 00/58496 



PCT/USOO/07722 



90 



10 



have been shown to be sufficient to raise antibodies capable of binding to, at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the an including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al., supra; Wilson et ah, supra, and Bittle et al., J. Gen. Virol., 66:2347- 
2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 
carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
intradermal injection of emulsions containing about 100 pg of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 
surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 
polypeptides of the present invention comprising an immunogenic or antigenic 
epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof) resulting in chimeric polypeptides. Such fusion proteins 
may facilitate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of the first two domains of the human CD4- 
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polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 
331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 
immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
5 FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
96/22024 and WO 99/04813). IgG Fusion proteins that have a disulfide-linked 
dimeric structure due to the IgG portion desulfide bonds have also been found to be 
more efficient in binding and neutralizing other molecules than monomeric 
polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 

10 270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 

recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines (Janknecht et al., 1991, 

15 Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 

subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from cells infected with the recombinant vaccinia virus are loaded onto Ni2+ 

20 riitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 

25 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,811,238: 5,830,721; 
5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson. et al.. J. Mol. 
30 Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
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its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 
5 polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
10 invention may be recombined with one or more components, motifs, sections, pans, 
domains, fragments, etc. of one or more heterologous molecules. 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
15 receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO: Y, and/or an epitope, of the present invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 

20 single chain antibodies. Fab fragments, F(ab') fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 

25 that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl , IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 

30 of the present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 
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fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including singJe-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region, 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 
5 fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 
10 acid sequence of a human immunoglobulin and include antibodies isolated from 

human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 
1 5 trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al., J. Immunol. 
20 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 
5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
25 specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 
contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 
30 Antibodies of the present invention may also be described or specified in 

terms of their cross-reactivity. Antibodies that do not bind any other analog, 
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ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65% ? at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known in the art and described 
5 herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%,- less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 
10 less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 
15 antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 
20 of the invention: Preferred binding affinities include those with a dissociation 

constant or Kd less than 5 X 10~ 2 M, 10' 2 M, 5 X 10° M, 10' 3 M, 5 X lO* 4 M, 10" 4 M, 5 
X 10- 5 M, 10- 5 M, 5 X lO" 6 M, lO^M, 5 X 10" 7 M, 10 7 M, 5 X 10" 8 M, 10 s M, 5 X 10* 9 
M, 10" 9 M,5X 10 IO M, 10* IO M,5X 10' 11 M, 10" M, 5 X 10" 12 M, ,0 " 12 M, 5 X 10' 13 
M, lO" 13 M, 5 X lO* 14 M, lO' 14 M, 5 X 10" 15 M, or Iff 15 M. 
25 The invention also provides antibodies that competitively inhibit binding of an 

antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %. at least 80%, at least 75%, at least 
30 70%, at least 60%, or at least 50%. 
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Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 

5 bind an antigenic epitope disclosed herein, or a portion thereof. The invention 
features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 

10 example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by 
immunoprecipitation followed by western blot analysis (for example, as described 
supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 

15 75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

The invention also features receptor-specific antibodies which both prevent 
ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 

20 receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 

25 agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 

30 methods known in the art. See, e.g., PCT publication WO 96/4028 1 ; U.S. Patent No. 
5,81 1,097; Deng et al.. Blood 92(6): 1981-1988 (1998); Chen et al.. Cancer Res. 
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58(16):3668-3678 (1998); Harrop et aJ., J. Immunol. 161(4): 1786-1794 (1998); Zhu 
et al., Cancer Res. 58(15):3209-3214 (1998); Yoon et ah, J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. . 
Immunol. Methods 205(2): 177- 190 (1997); Liautard et al., Cytokine 9(4):233-241 
5 (1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-1 1301 (1997); Taryman et al., 
Neuron 14(4):755-762 (1995); Muller et al., Structure 6(9): 1153-1 167 (1998); 
Bartunek et al., Cytokine 8(1): 14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 

10 to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 

15 Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 

20 polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

25 The antibodies of the invention include derivatives that are modified, i.e, by 

the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylation, acetylatiom pegylation, 

30 phosphylation. amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
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numerous chemical modifications may be carried out by known techniques, 
including, but not limited to specific chemical cleavage, acetylation. formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 

5 The antibodies of the present invention may be generated by any suitable 

method known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 

10 antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 

1 5 potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can' be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 

20 produced using hybridoma techniques including those known in the an and taught, 
for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 

25 limited to antibodies produced through hybridoma technology. The term 

"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
30 technology are routine and well known in the art and are discussed in detail in the 
Examples (e.g., Example 16). In a non-limiting example, mice can be immunized 
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with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 
splenocytes are then fused by well known techniques to any suitable myeloma cells, 
5 for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 
10 Accordingly, the present invention provides methods of generating 

monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized ' 
with an anugen of the invention with myeloma cells and then screening the 
hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example, Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 
as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
F(ab')2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display methods known in the art. In phage display methods, 
functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 
with antigen, e.g., using labeled antigen or anugen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
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including fd and Ml 3 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 
5 al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 

184:177-186 (1995); Kettleborough et aL, Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB91/01 134; PCT publications WO 90/02809; 
WO 9 1/10737; WO 92/01047; WO 92/18619; WO 93/1 1236; WO 95/15982; WO 

10 95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 

15 coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 

20 methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 

25 antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al., Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerra et al., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 

30 in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
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antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison. Science 229:1202 
(1985); Oi et ah, BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567: and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
Queen et ah, U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 
519,596; Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 
Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 
known in the art including phage display methods described above using antibody 
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 

Human antibodies can also be produced using transgenic mice which are 
incapable of expressing functional endogenous immunoglobulins, but which can 
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express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 
5 mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 

10 embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 

15 immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 

20 antibodies, see Lonberg and Huszar, Int. Rev, Immunol. 13:65-93.(1995). For a 

detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 

25 5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

30 Completely human antibodies which recognize a selected epitope can be 

generated using a technique referred to as "guided selection." In this approach a 
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selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al., Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
5 to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 
techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol: 147(8):2429-2438 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a ligand can be 

10 used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 

15 bind its ligands/receptors, and thereby block its biological activity. 

Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof. The 

20 invention also encompasses polynucleotides that hybridize under stringent or lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 
encode an antibody, preferably, that specifically binds to a polypeptide of the 
invention, preferably, an antibody that binds to a polypeptide having the amino acid 
sequence of SEQ ID NO: Y. 

25 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the 
nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the 

30 synthesis of overlapping oligonucleotides containing portions of the sequence 
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encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PCR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 

5 particular antibody is not available, but the sequence of the antibody molecule is 

known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 

1 0 antibody of the invention) by PCR amplification using synthetic primers hybridizable 
to the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
may then be cloned into replicable cloning vectors using any method well known in 

15 the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc. (see, for 
20 example, the techniques described in Sambrook et al., 1990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 
25 example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
chain variable domains may be inspected to identify the sequences of the 
complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 
30 chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 
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within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
5 framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
1 0 methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

15 In addition, techniques developed for the production of "chimeric antibodies" 

(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 

20 As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
25 antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
30 assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 
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Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
5 by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 

10 polynucleotide encoding an antibody molecule or a heavy or light chain of an 

antibody, or ponion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 

15 expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 

20 genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 

25 Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
30 antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
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thereof, or a single chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 
5 A variety of host-expression vector systems may be utilized to express the 

antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
1 0 invention in situ. These include but are not limited to microorganisms such as 

bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences: yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
15 infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
20 BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 
vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 
25 recombinant antibody molecule, are used for the expression of a recombinant 

antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al.. Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 
30 (1990)). 
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In bacterial systems, a number of expression vectors may be advantageously 
selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
generation of pharmaceutical compositions of an antibody molecule, vectors which 
5 direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et al., EMBO J. 2:1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 

10 Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 

15 of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

In an insect system, Autographa califomica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes. The virus grows in 
20 Spodoptera frugiperda cells. The antibody coding sequence may be cloned 

individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
25 utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
gene may then be inserted in the adenovirus genome by in vitro or in vivo 
recombination. Insertion in a non- essential region of the viral genome (e.g., region 
30 El. or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
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Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
Methods in Enzymol. 1 53:5 1 -544 ( 1 987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
15 translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as, for example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the andbody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 
appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
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The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
5 Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 
herpes simplex virus thymidine kinase (Wigler et al., Cell 1 1:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 
10 Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al., 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 
Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
15 which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 
418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
20 (1993); May, 1993, TIB TECH 1 1(5): 155-215); and hygro, which confers resistance 
to hygromycin (Santerre et al., Gene 30:147 (1984)). Methods commonly known in 
the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 
25 Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150:1 (1981), which are incorporated by reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 



30 
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cloning, VoJ.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et al. p Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
polypeptides. Alternatively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 
comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
the specific antigen- after Protein A, and sizing column chromatography), 
centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or 
chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
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acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for particular cell surface receptors. Antibodies fused or 

5 conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
Harbor et al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 
89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452(1991), which are 

10 incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 

1 5 portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 
fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 

20 through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 
5,447,851; 5,1 12,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 

25 91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 

Zheng et al., J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
USA 89:1 1337- 1 1341(1992) (said references incorporated by reference in their 
entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
30 polypeptide fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 
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use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
5 domains of the constant regions of the heavy or light chains of mammalian 

immunoglobulins. (EP 394,827; Traunecker et al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other, molecules, than the monomeric secreted protein or 
10 protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc pan in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
232,262). Alternatively, deleting the Fc pan after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
15 hinder therapy and diagnosis if the fusion protein is used as an antigen for 

immunizations. In drug discovery, for example, human proteins, such as hEL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 
20 Moreover, the antibodies or fragments thereof of the present invention can be 

fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
91311), among others, many of which are commercially available. As described in 
25 Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 
corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal.. Cell 37:767 (1984)) and the "flag" tag. 
30 present invention further encompasses antibodies or fragments thereof 

conjugated to a diagnostic or therapeutic agent. The antibodies can be used 



WO 00/58496 



PCT/US00/O7722 



1 13 



diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 

5 prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 

10 in the art) using techniques known in the art. See, for example, U.S. Patent No. 

4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 

1 5 avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin: and examples of suitable radioactive material include 1251, 1311, 1 1 lln 

20 or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 213BL A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 

25 paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 

etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 

30 limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine. 



/ 
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thioepa chlorambucil, melphalaru carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
5 actinomycin), bleomycin, mithramycin, and anthramycin (AMQ), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
10 or polypeptide possessing a desired biological activity.- Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon, 6-interferon, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
15 97/33899), AIM U (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi etai, Int. Immunol, 6:1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105), a thrombotic agent or an ami- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines, interleukin- 1 ("EL-l"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 
20 granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
25 polyvinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 
known, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 
30 Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 

623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
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In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 
5 Baldwin et ah (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 
Rev. 62:119-58(1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 
10 is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 



1 5 Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 

20 maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 

25 antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et al, Cell, 96:131-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as might be found with hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self cells in transplantations to 

30 prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
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the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding 
by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and noncompetitive assay systems using techniques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 
gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 
reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer ( 1 % NP-40 or Triton X- 1 00, 1 % sodium 
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 
Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis buffer and resuspending the beads in 
SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 
immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 
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Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
5 nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 

10 antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 

alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise. For 

15 further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELISAs comprise preparing antigen, coating the well of a 96 well microtiter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 

20 compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 
conjugated to a detectable compound: instead; a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 

25 well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other variations of ELISAs 

30 known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 



BNSDOC1D: <WO 0058496A1 J_> 



WO 00/58496 



PCT/US00/07722 



118 



eds, 1994, Current Protocols in Molecular Biology, Vol. 1. John Wiley & Sons, Inc., 
New York at 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined from the data by 
scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 
but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 
and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to. alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceutical^ 
acceptable compositions as known in the art of as described herein. 
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A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
5 Some of these approaches are described in more detail below. Armed with the 

teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
10 combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination 

15 with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 

20 to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 

25 thereof, of the present invention. Such antibodies, fragments, or regions, will 

preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X 10' 2 M, 10" M, 5 X 10' 3 M, 10' 5 M,5X 10" 4 
M. lO' 4 M, 5 X lO' 5 M, 10- 5 M. 5 X 10" 6 M. 10" 6 M, 5 X 10" 7 M, 10' 7 M, 5 X 10'* M. 

30 10:* M, 5 X 10 9 M, 10" 9 M, 5 X 10'° M, 10" 10 M, 5 X 10" M M, 10" M, 5 X 10' 1 - M, 10' 
I2 M.5X 10 u M, 10 U M,5X 10* 14 M, 1Q- 14 M ? 5X 10" 15 M, and 10" ,5 M. 
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Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or functional derivatives thereof, are administered to treat, inhibit or 
5 prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 
10 An Y of the methods for gene therapy available in the art can be used according 

to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan. Science 
15 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 

(1993); May, TIBTECH 1 1 (5): 155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual. Stockton Press, NY 
20 (1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 

25 operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachrornosomal expression of the 

30 antibody encoding nucleic acids (Koller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al.. Nature 342:435-438 (1989). In specific 
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embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
5 the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 

10 in vivo, where it is expressed to produce the encoded product. This can be 

accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retroviral or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 

15 injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 

20 e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc'. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 

25 cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316: W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Koller and Smithies. Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al.. 

30 Nature 342:435-438 (1989)). 
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In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
5 genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
10 make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83: 1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel. 3:110-114 (1993). 
15 Adenoviruses are other viral vectors that can be used in gene therapy. 

Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, "and muscle. Adenoviruses have the advantage of 
20 being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 
Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Bout et al., Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
25 therapy can be found in Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et 
al., Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); 
PCT Publication W094/12649: and Wang, et al., Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated virus f AAV) has also been proposed for use in gene therapy 
30 (Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993): U.S. Patent No. 
5,436,146). 
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Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
5 to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 

10 electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et aL, Meth. 

15 Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 

20 expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 

25 determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, B lymphocytes, monocytes, macrophages, 

30 neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 



BNSDOCID: <WO 005649GA1_L> 



WO 00/58496 



PCT/USOO/07722 



124 



cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

5 In an embodiment in which recombinant cells are used in gene therapy, 

nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 
10 maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 
15 gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. Demonstration of Therapeutic or 
Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 
20 preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 
25 determined utilizing techniques known to those of skill in the art including, but not 
limited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated,' include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 
30 compound, and the effect of such compound upon the tissue sample is observed. 
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Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
5 aspect, the compound is substantially purified (e.g., substantially free from 

substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 
Formulations and methods of administration that can be employed when the 

10 compound comprises a nucleic acid or an immunoglobulin are described above; 

additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 

15 microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 

20 compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 

25 compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

30 In a specific embodiment, it may be desirable to administer the pharmaceutical 

compounds or compositions of the invention locally to the area in need of treatment; 
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this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 
5 including membranes, such as sialastic membranes, or fibers. Preferably, when 

administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 
10 ah, in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
15 supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudek et a]., N. Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 
20 Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 

Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During 
et al., Ann. Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71: 105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 
25 (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138(1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249: 1 527- 1533 (1 990)). 

In a specific embodiment where the compound of the invention is a nucleic 
30 acid encoding a protein, the nucleic acid can be administered in vivo to promote 

expression of its encoded protein, by constructing it as part of an appropriate nucleic 
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acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic. Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
5 linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliotet al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)). etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 

10 compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
M pharmaceutical^ acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 

15 •'carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 

20 solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 

25 can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 

30 pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
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pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 
5 should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 
10 composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 
15 composition is to be administered by infusion, it can be dispensed with an infusion 

bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
20 Pharmaceutical^ acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethyl amine, 2-ethylamino ethanol, 
histidine, procaine, etc. 
25 The amount of the compound of the invention which will be effective in the 

treatment, inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
30 formulation will also depend on the route of administration, and the seriousness of 
the disease or disorder, and should be decided according to the judgment of the 
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practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0. 1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 

5 patient is between 0. 1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 

10 dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 

1 5 compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. Diagnosis and 
Imaging 

20 Labeled antibodies, and derivatives and analogs thereof, which specifically 

bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 

25 comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 

30 The invention provides a diagnostic assay for diagnosing a disorder, 

comprising (a) assaying the expression of the polypeptide of interest in cells or body 
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fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et ah, J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the an and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium ( 1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or 
disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
intraperitoneally) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level): c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
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has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 
5 It will be understood in the art that the size of the subject and the imaging 

system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 

10 accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 1 3 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

15 Depending on several variables, including the type of label used and the mode 

of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 

20 to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

25 Presence of the labeled molecule can be detected in the patient using methods 

known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 

30 scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 
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In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
ah, U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
5 scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). Kits 

The present invention provides kits that can be used in the above methods. In 

10 one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 

15 the polypeptide of interest. In another specific embodiment, the kits of the present 

invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 

20 be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 

25 substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 

30 kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 
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to a more specific embodtment the detecting means of the above-described kit 
incudes a soiid support to wbich said polypeptide antigen is attached. Such a ki, may 
aiso include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the poiypeptide antigen can be detected by 

5 binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use m 
screening serum contaming antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreacuve 
with polypeptide or polynucleotide antigens, and means for detecting the bindmg of 

10 the polynucleotide or polypeptide antigen to the antibody, to one embodiment, the 

antibodv is attached to a solid support. In a specific embodiment, the antibody may be 
a monoctona. antibody. The detecting means of the kit may include a second, labeled 
m onoclonal antibody. Alternatively, or in addition, the detecting means may include 

a labeled, competing antigen. 
15 to one diagnostic configuration, test serum is reacted with a solid phase 

reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removmg 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
and-human antibody to bind reporter to the reagent in proportion to the amount of 
,0 bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated wtth the 
reagent ts determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 
25 The solid surface reagent in the above assay ,s prepared by known techntques 

for attaching protein material to solid support material, such as polymeric beads, dtp 
sticks 96-weU plate or filter material. These attachment methods generally mclude 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, tvpically through a free amine group, to a chemically reactive group on the 
30 solid support, such as an activated carboxyl. hydroxy!, or aldehyde group. 



005B496A 1 _l_> 



WO 00/58496 



PCT/USOO/07722 



134 

Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 



Fusion Proteins 

10 An Y polypeptide of the present invention can be used to generate fusion 

proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
15 cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
20 through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell 
25 or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
30 specifically epitopes, can be combined with pans of the constant domain of 

immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI, CH2, CH3, and any 
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combination thereof, including both enure domains and portions .hereof,. resulting in 
chimeric polypeptides. These fusion pro t eins facilitate purification and show an 
increased half-life in vivo. One reported example deseribes chimeric orceins 
consisting of the first two domains of .he hnman CD4-polype P ride and vanous 
5 domains of the constant regions of the heavy or light chains of mammahan 

mmunoglobuUns. (EP A 394,827; Traunecker et al.. Nature 33 1 :84-86 (1988).) 
Fusion proreins having d.sulfide-hnkea dimeric srruorures <due ,o me Ig G) can also be 
more efficien, in binding and neutralizing other moires, rhan the monomerrc 
secreted protein or protein fragment alone. (Fountoulakis et a!., I. Biochem 

10 270:3958-3964(1995).) 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) dtsdoses fusion 
proteins comprising various portions of constant region of immunoglobulin molecu,es 
logether with another human prorein or part thereof. In many cases, the Fc part m a 
fusion prorein is beneficial in rherapy and diagnosis, and rhus can result in, for 
1 5 example, improved pharmacokinetic properties. (EP-A 0232 262.) ' 

deleung the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc porrron may binder rherapy add diagnoses r, 
l„e fusron protein is used as an antigen for immun.zar.ons. In dmg discovery, for 
example, human proteins, such as hIL-5. have been fused with Fc portions for the 
,0 purpose of high-rhroughpur screening assays to identify antagonists of hIL-5 (See 

^ v M995V K. Johanson et al., J. dioi. 

D. Bennett et al„ J. Molecular Recogmuon 8.52-58 (19V5), is- 

Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
_es. such as a peptide which facilitates purification of the fused polypeptide. 
,5 ta preferred embodiments, rhe marker amino acid sequence is a hexa-h,st,d.ne 

pe i.de, such as me tag provided in a pQE vector (QIAGEN, Inc., 9259 E.on Avenue, 
Chatsworth. CA, 9.311). among others, many o, whtch are commercial* available. 
A, described in Gentz e, al„ Proc. Na„. Acad. Sci. USA 86:82,-824 ,1,89). for 
uistance. hexa-histidine provides for convenient purification of rhe fusion prorein. 
30 Another peptide tag useful for purificai.on, the "HA" tag. corresponds ,o an epitope 
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derived from the influenza hemagglutinin protein. (Wilson et al., Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors. Host Cells, and Protei n Production 

The present invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides may be joined to a vector containing a selectable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

' The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, tip, phoA and tac 
promoters, the S V40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 
resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to. bacterial cells, such as E. coli, 
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Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 
(e g.. Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
5 mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include P QE70, P QE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNHSA, 
P NHl6a, pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a pKK223-3, pKK233-3, pDR540, P RIT5 available from Pharmacia Biotech, 
10 Inc. Amons preferred eukaryotic vectors are pWLNEO, P SV2CAT, P OG44, pXTl 
and pSG available from Stratagene; and P SVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to P YES2, pYDl. pTEFl/Zeo, P YES2/GS,pPICZ,pGAPZ, pGAPZalph, 
pPIC9, PPIC3.5, pHIL-D2, pHIL-Sl, P PIC3.5K, pPIC9K, and PAG815 (all available 
15 from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 
20 are described in many standard laboratory manuals, such as Davis et-aL. Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 

recombinant vector. 

A polypeptide of this invention can be recovered and purified from 
25 recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 
30 purification. 
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Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured: products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
5 prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
10 mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
15 the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 
formaldehyde using 0 2 . This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
oxidase for 0 2 . Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes (AOXl) is 
highly active. In the presence of methanol, alcohol oxidase produced from the AOXl 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B., et aL Mol. Cell Biol. 5: 1 1 1 1-21 (1985); Koutz, P.J, et aL 
Yeast 5:167-77 (1989); Tschopp, J.F., et aL Nucl. Acids Res. 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
present invention, under the transcriptional regulation of all or part of the AOXl 
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regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 

the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding 
a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
as described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Cregg, eds. The Humana Press. Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOX1 
promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPIC9K. such as, pYES2, 
pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, 
pHIL-D2, pHIL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the like, 
15 including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 
expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
20 yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 
25 sequence), and/or to include genetic material (e.g., heterologous polynucleotide 

sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
30 via homologous recombination, resulting in the formation of a new transcription unit 
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(see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733.761, issued March 31, 1998; International Publication No. WO 96/2941 1. 
published September 26, 1996; International Publication No. WO 94/12650. 
published August 4. 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et ah, Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized usin* 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 
3 10:105-1 1 1 (1984)). For example, a polypeptide corresponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesize, Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence 
Non-clas S1 cal amino acids include, but are not limited to, to the D-isomers of the 
common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-ammo butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 
norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylaianine, phenylglycine, cyclohexylalanine, b-alanine. fluoro- 
amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 
acids, Na-methyl amino acids, and amino acid analogs in general. Furthermore, the 
ammo acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylate, acetylation, phosphorylation 
amidation, derivatization by known protecting/blocking groups, proteolytic cleavage 
linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 
chemical modifications may be carried out by known techniques, includin, but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrvpsin 
papam. V8 protease. NaB Hj ; acetylation. formation, oxidation, reduction: metabolic 
30 synthesis in the presence of tunicamycin: etc. 
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Additional posi-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
5 addition or deletion of an N-terminal methionine residue as a result of procaryotic 
host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 

isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
1 0 polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
15 dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 
20 about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
25 lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 
30 skilled in the art, e.g., EP 0 40 1 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 
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pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as, a free 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
5 amino group may include lysine residues and the N-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
10 N- terminus or lysine group. 

One may specifically desire proteins chemically modified at the N-terminus. 
Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
15 (polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 

performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. 
20 Selective proteins chemically modified at the N-terminus modification may be 

accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine versus the N-terminal) available for 
derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl 
25 group containing polymer is achieved. 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers, irimers, tetramers and higher multimers). Accordingly, the present invention 
relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably. Therapeutics) containing them. In specific 
30 embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
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tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a multimer containing only polypeptides 
5 corresponding to the amino acid sequence of SEQ ID NO : Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
10 containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.g., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer (e.g., containing 
15 polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 
more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
20 the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, 
25 ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as. for example, heterotrimers or heterotetramers. are formed 
30 when polypeptides of the invention contact antibodies to the polypeptides of the 

invention (including antibodies to the heterologous polypeptide sequence in a fusion 
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protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
5 listing, or contained in the polypeptide encoded by a deposited clone). In one 

instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recombinant manipulation. Alternatively, such covalent 
10 associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925). In a specific example, the covalent associations are between the 
1 5 heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalendy associated mulrimers, such as for 
example, oseteoprotegerin (see, e.g.. International Publication NO: WO 98/49305, the 
20 contents of which are herein incorporated by. reference in its entirety). In another 
embodiment, two or more polypeptides of the invenuon are joined through peptide 
linkers. Examples include those pepude linkers described in U.S. Pat. No. 5,073,627 
(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
25 recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypepddes of the invenuon fused to a leucine zipper or isoleucine zipper 
polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
30 zippers were originally identified in several DNA-binding proteins (Landschulz et a).. 
Science 240: 1759, (1988)), and have since been found in a variety of different 
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proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in PCT application WO 94/10308, hereby incorporated by reference. Recombinant 
5 fusion proteins comprising a polypeptide of the invention fused to a polypeptide 

sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the- advantage of enhanced 

10 biological activity. Preferred leucine zipper moieties and isoleucine moieties are 

those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344:191, 
(1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 

15 employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 
between Bag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 

20 polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

The mukimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 

25 molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 
Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 

30 multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
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modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the an may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 
polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

Alternatively, multimers of the invention may be generated using genetic 
engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
generated by ligating a polynucleotide sequence encoding a polypeptide of the 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

Uses of the Polynu cleotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 
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The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
5 invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of 

10 somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 

15 day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specif ic-cDN A libraries. 

20 Precise chromosomal location of the polynucleotides can also be achieved 

using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al., "Human Chromosomes: a Manual of Basic Techniques," Pergamon 

25 Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDNAs because the coding sequences are 

30 more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomal mapping. 
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Once a polynucleotide has been mapped to a precise chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 
one gene per 20 kb, a cDNA precisely, localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PCR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several norma] individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 
polynucleotides of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 

In still another embodiment, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
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subject. In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes defining an internal region of 

5 the polynucleotide of the present invention, where each probe has one strand 

containing a 31'mer-end internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 

10 whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 

15 of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 

20 estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual no.t having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for 

25 comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
polypeptide of the present\invention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
30 spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
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25 



obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA, a tissue biopsy is the preferred 



source. 



The method(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a 
"biological chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. 
Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 
disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention 
that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
20 polyamide type of DNA analog and the monomeric units for adenine, guanine, 

thymine and cytosine are available commercially (Perceptive Biosystems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 
L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 
backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
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multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15- 
5 mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention is useful for detecting cancer in mammals. In particular 
the invention is useful during diagnosis of pathological cell proliferative neoplasias 

10 which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblastic leukemia, acute promyelocyte leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocyte 
leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 

15 leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., 
'The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 

20 Neoplastic Diseases of the Blood, Vol L, Wiernik, P. H. et al. eds., 161-182 (1985)). 
Neoplasias are now believed to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Gelmann 

25 et al., supra) It is likely that mutated or altered expression of specific genes is 

involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al.. supra) 

30 For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 
cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 
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level of c-rnyc is found to be downregulated. (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 
proteins and causes arrest of cell proliferation and differentiation of the treated cells. 
(International Publication Number WO 91/15580; Wickstrom et al., Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 
hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 
"Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 
Nucleic Acids Research 6: 3073 (1979); Cooney et al.. Science 241: 456 (1988); and 
Dervan et al., Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 
polynucleotides are usually oligonucleotides 20 to 40 bases in length and 
complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 
(1988); and Dervan et al.. Science 251:1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 
effon to treator prevent disease. 
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Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
aene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
5 manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
10 In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
15 markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
20 this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also' benefits from using DNA-based identification 
25 techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant,urine,fecal matter, etc., can be amplified using PCR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class II 
30 HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 
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amplified, they are digested with one or more restriction enzymes, yielding an 
identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class II HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 
5 There is also a need for reagents capable of identifying the source of a 

particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the . 
present invention. Panels of such reagents can identify tissue by species and/or by 
10 organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
15 in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

20 Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression 

25 in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et aL, J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme -linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 

30 in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium (1 12In), and 
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technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
5 imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 

10 the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311, 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 

15 intraperitoneally) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 

20 preferentially accumulate at the location of cells which contain the specific protein. 

In vivo tumor imaging is described in S.W. Burchiel et aL, M Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments. 11 (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 

25 Thus, the invention provides a diagnostic method of a disorder, which 

involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 

30 indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
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predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
5 development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 
and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
10 polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 
proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 
supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 
reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 
15 desired response (e.g., blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
20 overproduction of the polypeptide. Similarly, administration of an antibody can 

activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
25 columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 
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r,pnp Therapy Methods 

Another aspect of the present invention is to gene therapy methods for treating 
or preventing disorders, diseases and conditions. The gene therapy methods relate to 
the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences 
5 into an animal to achieve expression of a polypeptide of the present invention. This 
method requires a polynucleotide which codes for a polypeptide of the invention that 
operatively linked to a promoter and any other genetic elements necessary for the 
expression of the polypeptide by the target tissue. Such gene therapy and delivery 
techniques are known in the art, see, for example, WO90/1 1092, which is herein 
10 incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 
15 art. For example, see Belldegrun et al., J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantini et al., Cancer Research, 53:107-1112 (1993); Ferrantini et al., J. 
Immunology 153: 4604-4615 (1994); Kaido, T., et al., Int. J. Cancer 60: 221-229 
(1995); Oguraet al., Cancer Research 50: 5102-5106 (1990); Santodonato, et al., 
Human Gene Therapy 7:1-10 (1996); Santodonato, et al.. Gene Therapy 4:1246-1255 
20 (1997); and Zhang, et al., Cancer Gene Therapy 3: 3 1-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 
As discussed in more detail below, the polynucleotide constructs can be 
25 delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutically 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 
30 polynucleotide. The term "naked" polynucleotide. DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
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into the cell, including viral sequences, viral panicles, liposome formulations, 
lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 
5 methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 
5,580,859, which are herein incorporated by reference. 

The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that will not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 
0 include pWLNEO. pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 
pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFl/V5, 
pcDNA3. 1 , and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
5 the expression of polynucleotide sequence of the invention. Suitable promoters 
include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; 
the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 
such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 
spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
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gall bladder stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
5 same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably, delivered to and 

10 expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the nakedjtucleic acid sequence injection, an effective dosage amount of 

15 DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 

20 can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. - 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 

25 bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

The naked polynucleotides are delivered by any method known in the art. 
including, but not limited to, direct needle injection at the delivery site, intravenous 
30 injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 
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The constructs may also be delivered with delivery vehicles such as viral 
sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs of the invention are 
5 complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral preparations. However, cationic liposomes are particularly preferred because a 
tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
10 intracellular delivery of plasrnid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 
al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription factors (Debs et al., J. Biol. Chem., 
265:10189-10192 (1990), which is herein incorporated by reference), in functional 
15 form. 

Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N.Y. (See, also, Feigner et al., Proc. Natl Acad. Sci. USA , 
20 84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

Other cationic liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 

25 (which is herein incorporated by reference) for a description of the synthesis of 

DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., Feigner et al., Proc. 
Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 

30 Similarly, anionic and neutral liposomes are readily available, such as from 

Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
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available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 

5 starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
(DOPE) can be used in various combinations to make conventional liposomes, with or 

10 without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 

1 5 inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 

to those of skill in the art. 

20 The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 

vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al., Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 

25 acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 

30 cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
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then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA: SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
5 include Ca 2+ -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta, 
394:483 (1975); Wilson et al., Cell , 17:77 (1979)); ether injection (Deamer et ah, 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 

10 reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255: 1043 1 (1980); 
Szoka et al., Proc. Natl. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al., 
Science, 215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 
1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 

15 ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and international publication NO: WO 94/9469 

20 (which are herein incorporated by reference) provide cationic lipids for use in 

transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

25 In certain embodiments, cells are engineered, ex vivo or in vivo, using a 

retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus. Rous sarcoma Virus. Harvey Sarcoma Virus, avian leukosis 

30 virus, gibbon ape leukemia virus, human immunodeficiency virus. Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 
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is inserted into the AAV v.,, vnucJeotl des of the mvenuon 

in Sanrhrook e, mJ 7"' ^ ~" " *- ^ 

Press ,,989 r h ^ * ^unua], Co,d Spnng Harhor ' 

ress ( 1 y89 >- The recombinant AAV vector ic »h«, . 

which are infected with a h I ^ ^ Cells 

mfected wuh a helper v:rus, using any standard technique, include 
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lipofection, electroporation. calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
5 These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 
10 polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
96/2941 1, published September 26, 1996; International Publication NO: WO 
94/12650, published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). This method 
1 5 involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 
20 complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5' end of the desired endogenous 
polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 
25 The promoter and the targeting sequences can be amplified using PCR. 

Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and3' ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3' end of the 
30 amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 
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The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
5 be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such 
10 that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

The polynucleotides encoding polypeptides of the present invention may be 
administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 
15 factors, VEGF-1, VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 
20 Preferably, the polynucleotide encoding a polypeptide of the invention 

contains a secretory signal sequence that facilitates secretion of the protein. 
Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
25 homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the an. 

Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
30 needle injection, systemic injection, catheter infusion, biolistic injectors, particle 

accelerators (i.e., ; *gene guns"), gelfoam sponge depots, other commercially available 
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depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 

5 plasmid into the portal vein has resulted in gene expression of the foreign gene in the 
rat livers. (Kaneda et al., Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 

10. Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 

1 5 surface of tissue inside the wound or the construct can be injected into areas of tissue 

inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
20 administration comprise liposomes comprising ligands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 

25 using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 
Sci. USA , 189:11277-11281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 

30 as those known in the art. Topical delivery can be performed by mixing a 
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polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
5 biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
10 determined by the attending physician or veterinarian. Therapeutic compositions of 
the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs', cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

15 Biological Activities 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 



20 



25 



30 



Immune Activity 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of the immune system, by activating or inhibiting the proliferation, 
differentiation, or mobilization (chemotaxis) of immune cells. Immune cells develop 
through a process called hematopoiesis, producing myeloid (platelets, red blood cells, 
neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from 
pluripotent stem cells. The euology of these immune diseases, disorders, and/or 
conditions may be genetic, somatic, such as cancer or some autoimmune diseases, 



PCT/US00/07722 

WO 00/58496 

169 

disorders,and/or conditions, acquired (e.g., by chemotherapy or toxins), or infectious. 
Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used as a marker or detector of a particular immune system disease 
or disorder. 

5 A polynucleotides or polypeptides, or agonists or antagonists of the present 

invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of hematopoietic cells. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
10 cells, in an effort to treator prevent those diseases, disorders, and/or conditions 

associated with a decrease in certain (or many) types hematopoietic cells. Examples 
of immunologic deficiency syndromes include, but are not limited to: blood protein 
diseases, disorders, and/or conditions (e.g. agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 
1 5 Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the 
20 present invention could also be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic activity (clot formation). For example, by increasing 
hemostatic or thrombolytic activity, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 
25 deficiencies), blood platelet diseases, disorders, and/or conditions (e.g. 

thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention that can decrease hemostatic or thrombolytic activity could be used 
to inhibit or dissolve clotting. These molecules could be important in the treatment or 
30 prevention of heart attacks (infarction), strokes, or scarring. 
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A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating, preventing, a.d/or diagnosing autotmmune 
diseases, disorders, and/or conditions. Many autoimmune diseases, disorders, and/or 
conditions result from inappropriate recognition of self as foreign material by immune 
5 cells. This inappropriate recognition results in an immune response leading to the 
destruction of the host tissue. Therefore, the administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing autoimmune diseases, disorders, 
10 and/or conditions. 

Examples of autoimmune diseases, disorders, and/or conditions that can be 
treated, prevented, and/or diagnosed or detected by the present invention include, but 
are not limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 
15 Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, 
Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, 
Purpura, Reiter's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, Systemic 
Lupus Erythematosus, Autoimmune Pulmonary Inflammation, Guillain-Barre 
Syndrome, insulin dependent diabetes meUitis, and autoimmune inflammatory eye 
3 disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
diagnosed by polynucleotides or polypeptides, or agonists or antagonists of the 
present invention. Moreover, these molecules can be used to treat anaphylaxis, 
hypersensitivity to an antigenic molecule, or blood group incompatibility. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be used to treat, prevent, and/or diagnose organ rejection or graft- 
versus-host disease (GVHD). Organ rejection occurs by host immune cell destruction 
of the transplanted tissue through an immune response. Similarly, an immune 
response is also involved in GVHD. but, in this case, the foreign transplanted immune 
cells destroy the host tissues. The administration of a polynucleotides or 
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polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or 

5 polypeptides, or agonists or antagonists of the present invention may also be used to 
modulate inflammation. For example, the polypeptide or polynucleotide or agonists 
or antagonist may inhibit the proliferation and differentiation of cells involved in an 
inflammatory response. These molecules can be used to treat, prevent, and/or 
diagnose inflammatory conditions, both chronic and acute conditions, including 

10 chronic prostatitis, granulomatous prostatitis and malacoplakia, inflammation 
associated with infection (e.g., septic shock, sepsis, or systemic inflammatory 
response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis, 
complement-mediated hyperacute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, or resulting from over 

15 production of cytokines (e.g., TNF or IL-1 .) 

Hyperprolifera tive Disorders 

A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 
20 including neoplasms. A polynucleotides or polypeptides, or agonists or antagonists of 
the present invention may inhibit the proliferation of the disorder through direct or 
indirect interactions. Alternatively, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention may proliferate other cells which can inhibit the 
hyperproliferative disorder. 

25 For example, by increasing an immune response, particularly increasing 

antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by either enhancing an existing immune response, or by initiating a new 

30 immune response. Alternatively, decreasing an immune response may also be a 
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method of treating, preventing, and/or diagnosing hyperproliferative diseases, 
disorders, and/or conditions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
agonists or antagonists of the present invention include, but are not limited to 
neoplasms located in the.colon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 
ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative diseases, disorders, and/or conditions can 
also be treated, prevented, and/or diagnosed by .a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention. Examples of such hyperproliferative 
diseases, disorders, and/or conditions include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative diseases, disorders, and/or conditions, 
1 5 paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
Macroglobulinemia, Gaucher's Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

One preferred embodiment utilizes polynucleoudes of the present invention to 
inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
20 protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating or preventing cell 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 
proliferating cell a polynucleotide of the present invention, wherein said 
polynucleotide represses said expression. 
25 Another embodiment of the present invention provides a method of treating or 

preventing cell-proliferative diseases, disorders, and/or conditions in individuals 
comprising administration of one or more active gene copies of the present invention 
to an abnormally proliferating cell or cells. In a preferred embodiment, 
polynucleotides of the present invention is a DNA construct comprising a 
30 recombinant expression vector effective in expressing a DNA sequence" encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
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construct encoding the poynucleotides of the present invention is inserted into cells to 
be treated utilizing a retrovirus, or more preferrabiy an adenoviral vector (See G J. 
Nabel, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 
non-proliferating cells, only proliferating cells. Moreover, in a preferred 
embodiment, the polynucleotides of the present invention inserted into proliferating 
cells either alone, or in combination with or fused to other polynucleotides, can then 
be modulated via an external stimulus (i.e. magnetic, specific small molecule, 
chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 

external stimulus. 

Polynucleotides of the present invention may be useful in repressing 

15 expression of oncogenic genes or antigens. By "repressing expression of the 

oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destruction of the protein, or the inhibition of the 

20 normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 

25 other method described throughout the specification. The polynucleotide of the 

present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 

30 delivery systems (Yates et al.. Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
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In order to specifically deliver or transfect cells which are abnormally proliferating 
and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the an. Since host DNA replication is required for retroviral DNA to integrate and 
the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 
disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 
the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
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producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and 
monoclonal antibodies are described in detail elsewhere herein. Such antibodies may 
be provided in pharmaceutical^ acceptable compositions as known in the art or as 
described herein. 

5 A summary of the ways in which the antibodies of the present invention may 

be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 
10 provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating, preventing, and/or diagnosing a subject having or developing 
1 5 cell proliferative and/or differentiation diseases, disorders, and/or conditions as 

described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
20 hematopoietic growth factors, for example, which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
25 therapy of diseases, disorders, and/or conditions related to polynucleotides or 

polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include those 
with a dissociation constant or Kd less than 5X10 6 M, 10" 6 M. 5X10- 7 M. 10 7 M. 5X10 
30 8 M, 10*M. 5X10-*M, lff'M, 5X10 '°M, 10" ,0 M, 5X10"M, 10"M, 5X10 U M, 10 12 M, 
5X10- ,3 M. 10- ,J M, 5X10" U M, 10 W M. 5X10" ,3 M, and 10" 15 M. 
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Moreover, polypeptides of the present invention are useful in inhibiun. the 
angtogenesis of proliferattve cells or tissues, etther alone, as a protein fusion or in 
combination with 01her direc[ly „ ^ 

hereto. In a most preferred etnbodtaent, said anti-angiogenesis effect may be 
achieved indirectly, for exampie, through the inhibition of hematopoietic tumor- 
specfic cells, such as .umor-associated macrophages (See Joseph IB, e, al J Nad 
Cancer Ins., 90(2„ :16 48-53 (1998), which is hereby incorporated by reference, 
Anttbod.es directed to polypepddes or polynucleotides of the present invention may 
also resuh in inhibition of angiogenesis direcdy, or indirectly (gee Wide L etal 
o Cancer Me.as.sis Rev. , 7(2):I55 . S , (1998) , whjch „ . ^ ' 

reference)). 

there Z^"' '" C,U<ii " S " - P— < -endon. or fragments 

•hereof may be useful in inhibidngproliferadve cells or tissues through .he induction 
of apoptosts. Said polypeptides may ac. ei,her directly, or mdirectly to induce 
apoptosis of proliferate ce,,s and tissues, for example in the activarion of a death- 
domatn reC ep,or, such as ^ ^ ^ ^ ^ 

TNF-recep,or.rela,ed apop.osis-media,ed pro.ei„ (TRAMP) and TNF-rela.ed 
apop.osis-.„duci„g ,iga„d (TRAIL) recep.or-I and -2 (See Schulze-Osthoff K, eta, 
Eur J Biochem 254(3, : 439-59 ,1998), wh.ch is hereby i„corpora,ed by reference, " 
Moreover, in another preferred embodiment of the present invention, said 
polypepddes may induce apop,osis .hrough o,her mechanisms, such as in .he 
acuvadon of other p t o,e.ns which wil, activace apoptosis, or through stimu.aung d. 
express™ of said pro B i„s, either alone or in combination with small molecule drugs 
or adjutants, such as apoptonin, galecins, .hioredoxins, ^inflammatory proteins 
ee , r example, Muta. Res 400„. 2): 447.5 5 (1998,, Med Hypo.heses.50 (5 ,:4 2 3-33 
998 , Chem Bio, Interact Apr 2 4;„ ,.„ 2:23 .34 (,998,, , Mo, Med.7o<6,:40 2 -, 2 
(lyyc), ini J Tissue React;20Cl)'3-15 (IQQR^ „ „, , 

> ^u;^ id (liWJ), which are all hereby incorporated bv 
reference). ' y 

»o,ypcpdde, tncuding prce.n fusions ,o. or fragments .hereof, of the pr e S e„, 
mventton are usefu, in inhibiting the metastas.s o, pro.iferative ceUs or tissues 
Inhtb.don may occur as a dtrec, re S u„ of admintstenng po,ypep,,des, or antibodies 
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directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g., CurrTop Microbiol Immunol 1998:231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 

5 achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 

1 0 expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
1 5 useful in enhancing the immunogenicity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated' the immune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokines), to said antigens and immunogens. 



20 



Cardiovascular Di sorders 

Polynucleotides or polypeptides, or agonists or antagonists of the invention 
may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
and/or conditions, including peripheral artery disease, such as limb ischemia. 

25 Cardiovascular diseases, disorders, and/or conditions include cardiovascular 

abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 
triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 

30 arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia, tetralogy of fallot, transposition of great vessels, double outlet right 
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ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 
as aortopulmonary septal defect, endocardial cushion defects. Lutembacher's 
Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 
disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 
arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 
cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 
septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular 
pregnancy complications, Scimitar Syndrome, cardiovascular syphilis, and 
cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff-Parkinson-White syndrome, sick sinus 
syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 
hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include alcoholic cardiomyopathy, congestive 
cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
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pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
reperfusion injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, 

5 coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, • 
Klippel-Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 

10 aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 

diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopathy, embolisms, thrombosis, 
erythromelalgia, hemorrhoids, hepatic veno-occlusive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, pulmonary veno- 

15 occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion, 

Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 

20 aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 

25 obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
30 Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
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(including transient), subclavian steal syndrome, periventricular leukomalacia, 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
5 thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg s syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment 
syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome. Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the invention, 
are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 
described in more detail below. Methods of delivering polynucleotides of the 
invention are described in more detail herein. 

Anti-AnaiopenfKd s Activity 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
Rastinejad et aL Cell 55:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
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healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
5 pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et aL 
Biotech. 9:630-634 (1991); Folkman et aL N. Engl. J. Med., 553:1757-1763 (1995); 
10 Auerbach et aL J. Microvasc. Res. 29:401-41 1 (1985); Folkman, Advances in 

Cancer Research, eds. Klein and Weinhouse, Academic Press, New York, pp. 175- 
203 (1985); Patz, Am. J. OpthalmoL 94:715-743 (1982); and Folkman et aL Science 
227:719-725 (1983). In a number of pathological conditions, the process of 
angiogenesis contributes to the disease state. For example, significant data have 
15 accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Klagsbrun, Science 235:442-447 (1987). 

The present invention provides for treatment of diseases, disorders, and/or 
conditions associated with neovascularization by administration of the 
polynucleotides and/or polypeptides of the invention, as well as agonists or 
20 antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et aL Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the 
25 present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in need thereof a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist of the invention. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 
30 of additional methods in order to therapeutically treat or prevent a cancer or tumor. 
Cancers which may be treated, prevented, and/or diagnosed with polynucleotides. 
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polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 
including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 
Kaposi's sarcoma; leiomyosarcoma; n P n- small cell lung cancer: colorectal cancer; 
advanced malignancies; and blood bom tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast ' 
tumors, and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 
agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered direcdy into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 
conditions include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations: hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals: cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier- Webber Syndrome; plaque neovascularization; 
telangiectasia; hemophiliac joints: angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease: and atherosclerosis. 
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For example, within one aspect of the present invention methods are provided 
for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
the step of administering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid. 

5 Within one embodiment of the present invention polynucleotides, 

polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
or keloid, in order to prevent the progression of these lesions. This therapy is of 
particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., bums), and is preferably 
10 initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 

15 retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
neovascularization which can be treated, prevented, and/or diagnosed with the 
polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic 

20 retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity 
macular degeneration, corneal graft neovascularization, as well as other eye 
inflammatory diseases, ocular tumors and diseases associated with choroidal or iris 
neovascularization. See, e.g., reviews by Waltman et ai, Am. J. Ophthal. 55:704-710 
(1978) and Gartner et ai, Surv. Ophthal. 22:291-312 (1978). 

25 Thus, within one aspect of the present invention methods are provided for 

treating or preventing neovascular diseases of the eye such as corneal 
neovascularization (including corneal graft neovascularization), comprising the step 
of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 

30 Briefly, the comea is a tissue which normally lacks blood vessels. In certain 

pathological conditions however, capillaries may extend into the comea from the 
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pericorneal vascular plexus of the limbus. When the cornea becomes vascularized it 
also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss 
may become complete if the comea completely opacitates. A w ld e variety of 
diseases, disorders, and/or conditions can result in corneal neovascularization 
5 mcluding for example, corneal infections (e.g., trachoma, herpes simplex keratitis 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any cause) 
toxic and nutritional deficiency states, and as a complication of weanng contact ' 
lenses. 

> Within particularly preferred embodiments of the invention, may be prepared 

for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions 
prepared as described above, may also be administered directly to the comea Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to comea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 
corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical bums). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
directly into the corneal stroma by an ophthalmologist under microscopic guidance 
The preferred site of injection may vary with the morphology of the individual lesion 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e.. interspersed between the blood vessels and the normal & 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the ' 
cornea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization 
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In this situation the material could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undesired potential limbic biood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 

5 3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 
treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 

10 antagonist and/or agonist to the eye, such that the formation of blood vessels is 

inhibited. In one embodiment, the compound may be administered topically to the 
eye in order to treat or prevent early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 

15 placed in any location such that the compound is continuously released into the 

aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 
administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 

20 vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
25 be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating or preventing retrolental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 
30 compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 
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Additionally, diseases, disorders, and/or conditions which can be treated, 
prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
hemophilic joints, hypertrophic scars, nonunion fractures. Osier- Weber syndrome, 
pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, solid tumors, blood born 
tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for 
example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 
hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis, Osier- Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylori), 
Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound 
sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 
peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 
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Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
5 wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 

10 in the form of a spray) may be delivered via endoscopic procedures in order to coat 
tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 

15 invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
20 treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
25 swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 
30 Within one aspect of the present invention, polynucleotides, polypeptides, 

agonists and/or agonists may be administered to the resection margin of a wide 
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variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 
5 The polynucleotides, polypeptides, agonists and/or agonists of the present 

invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 

10 Inhibitor-1, Plasminogen Activator Inhibitor-2, and various forms of the lighter "d 
group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 

15 above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 

20 complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 

including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 
oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 

25 calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 

30 hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
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molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
5 context of the present invention. Representative examples include platelet factor 4; 

protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 

(Murata et al., Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 

Complex (SP- PG) (the function of this compound may be enhanced by the presence 

of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
10 matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 

3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 

4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 

Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al.. J. Bio. Chem. 

267:17321-17326, 1992); Chymostatin (Tomkinson et al, Biochem J. 286:475-480, 
15 1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 

(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 

Matsubara and Ziff, J. Clin. Invest. 79: 1440-1446, 1987); anticollagenase-serum; 

alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659- 1664, 1987); 

Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
20 chloroanthronilic acid disodium or "CCA"; Takeuchi et al.. Agents Actions 36:312- 

316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 

and metalloproteinase inhibitors such as BB94. 

Diseases at t he Cellular Level 

25 Diseases associated with increased cell survival or the inhibition of apoptosis 

that could be treated, prevented, and/or diagnosed by the polynucleotides or 
polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 

30 melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 

cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
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osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer): autoimmune diseases, 
disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
5 polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 
graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
1 0 metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblasts promyelocyte, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., 
Hodgkins disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's " ' 
macroglobulinemia, heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma. Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 
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• .oinmi heman^ioblastoma, acoustic neuroma, 
craniopharyngioma, ependymoma, pmealoma, heman c 

cramopn y „ mplanoma neuroblastoma, and retinoblastoma, 

oliaodendroslioma. menangioma, melanoma, neu . 

Diseases associated with increased apoptosis that could be ueated, prevent, 
^c, diagnosed by .he polynucleotides or polypeptides, and/or a g ontsts or 
5 I! ontst's of the invention, indude AIDS; neurodegenerative diseases, dtsor^, 
5 anta e onisic, Parkinson's disease, Amyotrophic 

^ conditions (such as AUheimer - — — « 

lal era, sderosis. Retinitis pigmentosa, Cere* ^ ^ ^ 
orior associated disease); autoimmune diseases, duorders, 
P . Jmm « Hashimoto's thyroiditis, biliary cirrhosis, 

mu Kip,e sclerosis, Sjogren s syndrom , Ha ru , ^ ^ ^ 

in Behcet's disease, Crohn's disease, polymyosms, systemic p 

^Latedglomerulon e^--^^«^- ^ 
Id Ls (such as aplastic anemia), graft v. host disease, ischemic 
syndromes is y reper f U sion injury), liver injury (e.g., 

ew ranged bv myocardial infarction, stroKe anu ic F 

that caused by myo a/reoe rfusioh injury, cholestosis (bUe duct mjury) 



shock, cachexia and anorexia. 

ta accordance with yet a further aspect of the present invention, mere 

and „ stimulate hair follicle product and healing of dermal wounds^ 
Polynucleotides or polypepddes, as wel, as agonists or antagonists of rh — 
25 L be clinically useful in stlmuladng wound healing tnchiding surgical wounds 

Till wounds, deep wounds involving damage of the dermis and eptdetm, eye 
• oral cavity wounds, diabetic ulcers, dermal 

30 Inumtion. vitanun deficiencies and completions associted wnhsystemtc 
„ with steroids, radtadon therapy and antineoplastic drugs and 
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— o,ice, Po , ynucleolides or md/or 

The polynucleotides or polvDentide.: ™a/~ 
s • P^ypeptides, and/or agonists or antagonists of the 

Brown grafts, bo „ e graf , ; brephoplastjc 

g . duck sp„, g^ft. The polynucleotides or polypeptides, and/or 

anugonrsts of the mvenuon, will also produce changes in hepatocyre proliferation 
lar,e mtesftne. The polynucleotides or polypeptides, and/or agonists or 
oey.es. ha.r folhcles, hepatocytes, type „ p „ euraocyKS , mucin . p ^ 
■2 d — - ** ProgenitorscontainedwiUtinthesI:! 

a = on.s K of the mvenuon, may promote proiiferaUon of endothelial cells 
kerannocytes, and basal keraunocytes. 

The polynucleotides or nolvDentidej 

r polypeptides, and/or agonists or antagonists of the 

polypeptides, andvor agonists or antagonist of Ute invention, may have a 
cyoprotective effect on the small intestine mucosa. The polynucleotides or 
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polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 

5 invention, could further be used in full regeneration of skin in full and partial 
thickness skin defects, including bums, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 

10 underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 

15 Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
surface to aid more rapid healing and to prevent progression of inflammatory bowel 

20 disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 

antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 
intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 

25 could be used to treat diseases associate with the under expression of the 
polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides, 

30 and/or agonists or antagonists of the invention, which could stimulate proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 
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prevent or treat acute or chronic lung damage. For example, emphysema, which 
results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 
smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 
5 polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 
10 displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could sdmulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
15 toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 
of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types I and II diabetes, where some islet cell function 
remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintain the islet function so as to alleviate, delay or 
prevent permanent manifestation of the disease. Also, the polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 



Neurologi cal Qjseages 

Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnosed with the compositions of the invention (e.g., 
polypeptides, polynucleotides, and/or agonists or antagonists), include, but are not 
limited to. nervous system injuries, and diseases, disorders, and/or conditions which 
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result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 
according to the invention, include but are not limited to, the following lesions of 
5 either the central (including spinal cord, brain) or peripheral nervous systems: (1). 
ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 
in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 
injury or associated with surgery, for example, lesions which sever a portion of the 

10 nervous system, or compression injuries; (3) malignant lesions, in which a portion of 
the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 
system tissue; (4) infectious lesions, in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 

15 with infection by human immunodeficiency virus, herpes zoster, or herpes simplex 

virus or with Lyme disease, tuberculosis, syphilis: (5) degenerative lesions, in which 
a portion of the nervous system is destroyed or injured as a result of a degenerative 
process including but not limited to degeneration associated with Parkinson's disease, 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 

20 lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or 
disorder of metabolism including but not limited to, vitamin B 12 deficiency, folic 
acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 

25 degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to, diabetes (diabetic neuropathy. Bell's palsy), systemic lupus 
erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 

30 disease including, but not limited to, multiple sclerosis, human immunodeficiency 
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ITT'T mye ' OPa,hy ' myClOPWhy OT «*» progresstve 

muHtfccal leult„e„ce P ha,opa.hy, cenMj ^ myeljnolysis 

In a preferred embodiment. ,he polypeptides, polynucleotides, or agonists „ r 

- of cerebra, hypo™. According to rbis embodiment, .he compositions of the 

m«ta are used ,o .rear, prevent, and/or diagnose neural cell injuty associated ^ 
cerebral hypoxia. In one aspect of this embodiment, the polypeptides 
poly-cleoUdca, or agonists or antagonists of me invention ace used to treat, prevent 
and/or d.agnose neural cell injury associated with cerebral ischemia. In anorher ' 
aspect o, this embodiment, the polypeptides, polynucleotides, or agonises or 
-.agonists of the invention are used to neat, prevent, and/or diagnose neural eel, 
■njury associa.ed wi,„ cerebral infarcuon. In another aspec. of this embodiment the 
POlvpepttdes, polynudeotide, or agonists or unionists of the invention are used to 
rea, prevent, and/or diagnose or prevent neural cel, injury associated with a stroke 
In a further aspec, of this embodiment, the polypeptides, polynucleotides, or a-onisis 
or antagonist of the invention are used to Tea,, prevent. and,or diagnose neural cell 
injury associated with a heart attack. 

The compositions of the invention which are useful for treating or prevent 
■ -rvous system disorder may be selected by testing for biological activity in * 

promotmg thesurviva, or differentiation of neurons. For example, and not by way „, 
hmttaaon, conpositio „ s of ^ ^ ^ ^ ^ ^ ^ ^ ^ 

be useful according to the invention: ,„ increased survival time of neurons in culture 
(2) tncreased sprouting of neurons in culture or in v/vo; (3> increased paction ofa 
neuron associated mo,ecu,e in culture or in vivo, ,g„ choline acetyltransferase or 
acetylchohnesterase with respect to motor neurons; or (4, decreased symptoms of 
neuron ysfuncuon in vivo. Such effecK may ^ ^ fcy my ^ ^ ^ 

Ae an. m preferred, non-limiting embodtments. increased survival of neurons may 
rouunely be measured using a method set forth herein or otherw.se known in the an 
such as, for example, the method set forth in Arafcawa et al. (J Neurosci 
10:3507.3 5 1 5 (1990,,. incmased sprouting of neurons may be detected by methods 
taown „ the art, such as. for exarrtple, the methods set forth in Pestronh „ al (Exp 
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Neurol 70:65-82 (1980)) or Brown e. al. (Ann. Rev. Neurosci. 4: 17-42 (1981)); 
increased producrion of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, anribcdy binding, Northern bio, assay, etc.. using techniques known 
in the art and depending on the molecule to be measured: and motor neuron 
5 dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or funcuonal 
disability. 

In specific embodiments, motor neuron diseases, disorders, and/or conditions 
that may be treated, prevented, and/or diagnosed according to the invention include, 

10 but are not limited to, diseases, disorders, and/or conditions such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as diseases, disorders, and/or conditions that selectively affect neurons 
such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 

15 spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 



20 Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
invention can be used to treat, prevent, and/or diagnose infectious agents. For 
example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may betreated, prevented, 
o 5 and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, 
polypeptide or polynucleotide and/or agonist or antagonist of the present invenuon 
may also directly inhibit the infectious agent, without necessarily eliciting an ammune 
response. 

30 Viruses are one example of an infectious agent that can cause disease or 

sym ptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 
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polypeptide and/or agonist or antagonist of the present invention. Examples of 
viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus. 
Adenoviridae, Arenaviridae, Arteri virus, Birnaviridae, Bunyaviridae, Caliciviridae, 
5 Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as, Cytomegalovirus, Herpes Simplex, Herpes 
Zoster), Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), 
Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or 
10 Vaccinia), Reoviridae (e.g., Rotavirus), Retroviridae (HTLV-L HTLV-H, Lentivirus), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 
1 5 encephalitis, J unin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 

opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, 
hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, 
leukemia. Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 
10 invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis, 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention ' 
5 are used to treat patients nonresponsive to one or more other commercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
3 that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to, 
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include, but not limited to. the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g., Corynebacterium, 
Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, Bacillaceae 
(e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
5 (e.g., Borrelia burgdorferi), Brucellosis, Candidiasis, Campylobacter, 

Coccidioidomycosis, Cryptococcosis, Dermatocycoses, E. coli (e.g., Enterotoxigenic 
E. coli and Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella 
(e.g., Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 
1 0 Mycobacterium leprae, Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, 

Gonorrhea, Menigococcal), Meisseria meningitidis, Pasteurellacea Infections (e.g., 
Actinobacillus, Heamophilus (e.g., Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp., 
Staphylococcal, Meningiococcal, Pneumococcal and Streptococcal (e.g., 
15 Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
families can cause the following diseases or symptoms, including, but not limited to: 
bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiter's Disease, respiratory tract infections, such as 
20 Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 

Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumonia, Gonorrhea, 
meningitis (e.g., mengitis types A and B), Chlamydia, Syphilis, Diphtheria, Leprosy, 
Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 
25 cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 

Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 
to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
are used to treat, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 
30 meningitis type B. 
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Moreover, parasitic agents causing disease or symptoms that can be treated, 
prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
5 Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., 
Plasmodium virax, Plasmodium falciparium, Plasmodium malariae and Plasmodium 
ovale). These parasites can cause a variety of diseases or symptoms, including, but 
not limited to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., 
10 dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., AIDS 
related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be usedtotreat, prevent, 
and/or diagnose any of these symptoms or diseases. In specific embodiments, 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 
15 treat, prevent, and/or diagnose malaria. 

Preferably, treatment or prevention using a polypeptide or polynucleotide 
and/or agonist or antagonist of the present invention could either be by administering 
an effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 
20 returning the engineered cells to the patient (ex vivo therapy). Moreover, the 

polypeptide or polynucleotide of the present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 

Regeneration 

25 A polynucleotide or polypeptide and/or agonist or antagonist of the present 

invention can be used to differentiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, 

30 osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 
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Tissues that could be regenerated using the present invention include organs 
(e u pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
5 occurs without or decreased scarring. Regeneration also may include angiogenes*. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invenuon 
10 could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 
regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 
15 Similarly, nerve and brain tissue could also be regenerated by using a 

polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve cells. Diseases that could be treated, prevented, 
and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
oo conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, penpheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy-. 
75 Drager svndrome), could all be treated, prevented, and/or diagnosed using the 

polynucleotide or polypeptide and/or agonist or antagonist of the present invenuon. 



rhfrmotaxis 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
30 invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells («.. monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophrls. 
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epithelial and/or endothelial cells) to a particular site in the body, such as 
inflammation, infection, or site of hyperproliferation. The mobilized cellscan then 
fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic 
molecules can then be used to treat, prevent, and/or diagnose inflammation, infection, 
hyperproliferative diseases, disorders, and/or conditions, or any immune system 
disorder by increasing the number of cells targeted to a particular location in the body. 
For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
wounds and other trauma to tissues by attracting immune cells to the injured location. 
Chemotactic molecules of the present invention can also attract fibroblasts, which can 
be used to treat, prevent, and/or diagnose wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention may inhibit chemotactic activity. These molecules 
could also be used totreat, prevent, and/or diagnose diseases, disorders, and/or 
conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention could be used as an inhibitor of chemotaxis. 



25 



20 Binding Artivifv 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See. Coligan et al.. Current Protocols in Immunology 
K2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
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of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed- using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide, either as a secreted protein or on the cell 
5 membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli. 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 
10 The assay may simply test binding of a candidate compound to the 

polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 
Alternatively, the assay can be carried out using cell-free preparations, 
15 polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

20 Preferably, an ELISA assay can measure polypeptide level or activity in a 

sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which a polypeptide of the invention binds can be 
25 identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al.. Current Protocols in Immun., 1(2), 
Chapter 5, (1991)). For example, expression cloning is employed wherein 
polyadenylated RNA is.prepared from a cell responsive to the polypeptides, for 
example. NIH3T3 cells which are known to contain multiple receptors for the FGF 
30 family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other cells that are not responsive to the 
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polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto- 
radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 
can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into pepdde fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 
be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 
effectively generating agonists and antagonists of polypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793, 5,81 1,238, 5,830,721, 5,834,252, and 
5,837,458, and Patten, P. A., et al., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama, S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. O., et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 
24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
sequence of the invention molecule by homologous, or site-specific, recombination. 
In another embodiment, polynucleotides and corresponding polypeptides of the 
invention may be alterred by being subjected to random mutagenesis by error-prone 
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PCR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 

5 heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 
insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 

10 protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 

decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, and glial- 
derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 

15 polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a 
decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 

20 identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the compound to be screened and 3[H] 
thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 

25 screened and compared to the amount of fibroblast proliferation in the presence of the 
compound to determine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 

30 procedure. 
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In another method, a mammalian cell or membrane preparation expressin* a 
receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
5 Alternatively, the response of a known second messenger system following 

interaction of a compound to be screened and the receptor is measured ancTthe ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
10 ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers 
The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting the polypeptide/molecule. Moreover, the assays 
can discover agents which may inhibit or enhance the production of the polypeptides 
of the invention from suitably manipulated cells or tissues. Therefore, the invention 
includes a method of identifying compounds which bind to the polypepddes of the 
invention comprising the steps of: (a) incubating a candidate binding compound with 
the polypeptide; and (b) determining if binding has occurred. Moreover, the 
invention includes a method of identifying agonists/antagonists comprising the steps 
of: (a) incubating a candidate compound with the polypeptide, (b) assaying a 
biological activity , and (b) determining if a biological activity of the polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of the invention 
experimentally by using the beta-pleated sheet regions contained in the polypeptide 
sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or altemauvely 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypepddes which comprise, or alternatively consist of 
any combination or all of contained in the polypeptide sequences of the invention ' 
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Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 
pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 
5 alternatively consist of ? any combination or all of the beta pleated sheet regions in one 
of the polypeptide sequences of the invention. 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering 
10 compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
15 embodiment, the invention provides a method for the specific delivery of 

compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 
20 delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 

stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
25 of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 
30 that under defined conditions cause the cell's death. Toxins that may be used 

according to the methods of the invention include, but are not limited to, radioisotopes 
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invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 
5 labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 

10 invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 

15 washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 

20 in which neutralizing antibodies capable of binding polypeptides of the present 

invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

25 

Antisense And Ribozvm e ( Antagonists) 

In specific embodiments, antagonists according to the present invention are 
nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
30 clone. In one embodiment, antisense sequence is generated internally by the 

organism, in another embodiment, the antisense sequence is separately administered 
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Z I' aI " Sde " Ce - 241:456 0 988,; Md D ™" " 

.. 222? ^^^-^"--^-'---conrpiernenrar, 

For examp,e. the use of c-myc and c-myb antisense RNA constnras to inhibit 
*e grow* of.be non-,ymphocy„c leuxemia ceU iine HL-60 and other ceU iin « was 

previously described. (Wickstrom et al nossv a r ■ 

k i^Mrom et ai. (iy«8); Anfossi et al. (1989)) These 

experiments were performed in vitio by incubating ceils with .he oligoribonucieotide 
A sundar procedure for in vivo use is described in WO 9W5580. Briefly, a parr of 
ohgonucleoddes for a given anuse.se RNA is produced as foUows: A sequence 
comptaentiuy ,o the flrs, .5 bases of the open reading frame is flanked by an EcoRl 
-e onu, e 5 end and a Hindm she on .he 3 end. Nex, .he pair of ougonucieotides is 

20 „r„T Cforone ^ nuKmd * en "^^^ 

HQ P H 7.5, ,0mM MgC,2. ,0MM di<hi ot hrei.o. f DTT, and 0.2 mM ATP) and men 
itgated to the EcoRl/Hind ID site of the retroviral vector PMV7 (WO 91/ I 5580) 

For example, .he 5' coding pordon of a polynncleodde that encodes the mature 
polyp^de of.be present invention may be used ,o design an antisense RNA 
oUgonucleodde of from abou, ,0 ,0 40 base patrs in lengd,. A DNA o,i g o„uc,eo,ide 

designed .„ be con.pienren.ary ,o a reg.on of ,be gene involved in transcription 
thereby preventing ^nscripdon aud ,he producion o, the recep.or. The antisense 
RNA obgonudeodde hybrid^ to the mRNA in vivo and blocks .rans.ation of.be 
mRNA molecule into receptor polypeptide. 

In one embodiment. ,he an.isense nucleic acid of the invention is produced 
mtraceflulariy by transcription from an exogenous sequence. For example, a vector or 
a portion thereof, is transcribed, producng an anusense nucleic acid (RNA) of me 
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invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomai or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 

5 in the art. Vectors can be plasmid, viral, or others known in the art, used for 

replication and expression in vertebrate cells. Expression of the sequence encoding a 
polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the S V40 early 

10 promoter region (Bernoist.and Chambon, Nature, 29:304-310 (1981), the promoter 
contained in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et al., 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinster et al., Nature, 296:39-42 (1982)), etc. 

15 The antisense nucleic acids of the invention comprise a sequence 

complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 

20 forming a stable duplex: in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 

25 invention it may contain and still form a stable duplex (or triplex as the case may be). 
One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
the 5' untranslated sequence up to and including the AUG initiation codon, should 

30 work most efficiently at inhibiting translation. However, sequences complementary 
to the 3' untranslated sequences of mRNAs have been shown to be effective at 
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inhibiting translation of mRNAs as well. See generally, Wagner, R.. Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 
5 Oligonucleotides complementary to the 5 ' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance with the invention. Whether designed to hybridize to the 
5' -, 3' - or coding region of mRNA, antisense nucleic acids should be at least six 
10 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 1 7 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 
stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 
20 (1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et al., BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549 (1988)). To this end, 
the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 
hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to. 5-fluorouracil, 
5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil. 5-carboxymethylaminomethyl-2-thiouridine, 
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5-carboxymethylaminomethyIuracil. dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 

5 5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 

5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine. 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 

10 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (ac P 3)w, and 
2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 
1 5 In yet another embodiment, the antisense oligonucleotide comprises at least 

one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 
20 In yet another embodiment, the antisense oligonucleotide is an a-anomeric 

oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2-0-methylribonucleotide (Inoue et al., Nucl. Acids Res., 
25 15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEBS Lett. 
215:327-330(1987)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
30 phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
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prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 
5 region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published 
October 4, 1990; Sarver et al. Science, 247: 1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
1 0 corresponding to the polynucleotides of the invention, the use of hammerhead 

ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 
sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3' . The construction and production of hammerhead ribozymes is well 
15 known in the art and is described more fully in Haseloff and Gerlach, Nature, 

334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so that the cleavage recognition site is located near the 5' 
end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 
20 increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 
DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 
ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol HI or pol II promoter, so that transfected cells will produce sufficient quantities of 
the ribozyme to destroy endogenous messages and inhibit translation. Since 
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ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
5 cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
10 cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 

tissue during wound healing. 
15 The antagonist/agonist may also be employed to treat, prevent, and/or 

diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing 

diseases,disorders, and/or conditions, including but not limited to the diseases, 

disorders, and/or conditions listed throughout this application, associated with 
20 overexpression of a polynucleotide of the present invention by administering to a 

patient (a) an antisense molecule directed to the polynucleotide of the present 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 

invention. 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
25 invention. 

Other Activities 

The polypeptide of the present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
30 vascularization of ischemic tissues due to various disease conditions such as 

thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
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may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating wounds due to injuries 
bums, posr-operative tissue repair, and ulcers since they are mitogenic to various cells • 
D of duterent origins, such as fibroblast cells and skeletal muscle cells, and therefore 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present, invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damaee which occurs 
in certain neuronal disorders or neurodegenerative conditions such as Alzheimer's 
10 disease. Parkinson's disease, and AIDS-related complex. The polypeptide of the 

invention may have the ability to stimulate chondrocyte growth, therefore, they may 
be employed to enhance bone and periodontal regeneration and aid in tissue 
. transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
15 skin agmg due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes meLocyte 
growth. Along the same lines, the polypepudes of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antaeonists of the 
present invendon may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skin, percentage of adipose tissue 
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pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
polynucleotides and/or agonist or antagonists of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

5 Polypeptide or polynucleotides and/or agonist or antagonists of the present 

invention may be used to change a mammal's mental state or physical state by 
influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 

1 0 levels, appetite, libido, memory, stress, or other cognitive qualities. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

15 

Other Prefe rred Embodiments 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
20 sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
25 Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3' 
30 Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 
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Similarly preferred is a nucleic acid molecule wherein said sequence of 
conuguous nucleotides is included in the nucleotide sequence of SEQ ID NOX in the 
range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Ammo Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO.X in Table 1 . 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 150 
conuguous nucleoudes in the nucleotide sequence of SEQ ID NO:X 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
conuguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 

15 27oT quence which is at ieast 95% idendcai to the nucie ° tide ~ 

ID NO:X beginning with the nucleotide at about the position of the 5 ' Nucleotide of 
the Ftrst Amino Acid of the Signal Pepude and ending with the nucleotide at about 

TtZT of the 3 ' NucJeotide of the clone Sequence as defmed for seq id NO:X 

A further preferred embodiment is an isolated nucleic acid molecule 
20 comprising a nucleotide sequence which is at.least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringent hybridization conditions to a nucleic acid moiecme, wherein said nucleic 
actd molecule which hybridizes does no, hybridize under stringent hybridization 
condtuons to a nude.c acid mo,ecu, c having a nucleotide sequence consist™ o, o„,y 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecuie which 
comprises a human cDNA Cone identified by a cDNA Cone Identifier in Table , 
which DNA mo ,ecu,e is conrained in the materia, deposited with the American Tvpe 
;0 Culture Collection and given the ATCC Deposit Number shown in Table 1 for stud 
cDNA Clone Identifier. 



25 
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Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
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moJecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
detennined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identica] to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 



The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
20 contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 
comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
30 Number shown for said cDNA clone in Table 1 . 
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The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
5 selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 

10 sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1 ; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The nucleic acid molecules can comprise DNA molecules or RNA 

15 molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 . 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
20 . acids is included in the amino acid sequence of SEQ ID NO:Y in the range of 

positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO:Y in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
25 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO: Y. 
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Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 1 00 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical, to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. 

Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
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consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDN A Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
5 1. 

Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as . 

10 defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1: which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 

15 and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 

20 polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in 
Table 1; and a complete amino acid sequence of a protein encoded by a human cDNA 

25 clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 

30 Also preferred is a method for identifying the species, tissue or cell type of a 

biological sample which method comprises a step of detecting polypeptide molecules 
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in said sample, if any, comprising an amino acid sequence that is at Jeast 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO.Y wherein Y is 
any integer as defined in Table 1 ; and a complete amino acid sequence of a secreted 
5 protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
10 molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

In any of these methods, the step of detecting said polypeptide molecules 
includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
30 least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 
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wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA done identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 
5 Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 

sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 

10 acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDN A Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

Further preferred is a method of making a recombinant vector comprising 

15 inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 

20 culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 

25 SEQ ID NO:Y beginning with the residue at the position of the First Amino Acid of 
the Secreted Portion of SEQ ID NO: Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO:Y is 
defined in Table 1 ; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 

30 and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . The isolated polypeptide produced by this method is also preferred. 
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Also preferred is a method of treatment of an individual in need of an 
increased Jevel of a secreted protein activity, which method comprises administers 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig. camel 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
embodiments, the host is a mammal. In most preferred embodiments, the host is a 



human 



In specific embodiments of the invention, for each "Contig ID" listed in the 
fourth column of Table 2, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 2 and described by the general formula of a-b, whereas a and b 
are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 2. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 2. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general formula, it is just a 
representative example. All references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 2 



Gene No. 


cDNA Clone 
ID 


NT 
SEQ 
ID 


Contig ID 


Public Accession Numbers 














NO: 
X 






2 


HSAAW13 


12 


821334 


N59848, N59855. N67397. W38494. W685 1 8 
AA233564. A A233676. AA?6 1 827 


3 
6 


HPIBI40 
HTJMA64 


13 
16 


588944 
77518) 


T90448.T82954,R01884,R0I885 R38913 
AA076428. A A252056. A A25 1 899 
H77506. AA07605 1 , AA076 1 46. AA4W39 
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HRABZ80 


22 


562230 


T88977. W87328 


34 


HTTAP37 


44 


738417 


H71406 


38 


HPEAA65 


48 


599378 


N69586 


46 


HTTES77 


56 


844417 


R17121, R43214, R43214, H52060, H63508, 
H63908. H66025. H66024. H71675. H72239, 
H83003, H83236. N57992, N7597K W05184, 
AA573226, AA442553, AA67S334, AA780028, 
AA789256. AA971562. AA992729. A1076120 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 

5 



Examp les 
' a Selerfpri rTft 



~rom thp Deposited 



Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector 
Table 1 .dentifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in construcdng the cDNA 
library. For example, where a particular clone is identified in Table 1 as bein* 
isolated in the vector "Lambda Zap," the corresponding deposited clone is in " 
"pBluescript." 



Vector I Iseri to rnnc, ru Ct y ihrary 

Plasmid 

Lambda Zap 

Uni-Zap XR 
Zap Express 
lafmid BA 
pSportl 

pCMVSport 2.0 
pCMVSport 3.0 
pCR®2.1 



Corresp onding TVp r^i^ 

pBluescript (pBS) 
pBluescript (pBS) 
pBK 

plafmid BA 
pSportl 

pCMVSport 2.0 
pCMVSport 3.0 
pCR®2.1 



Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286.636). Uni-Zap 
XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos 
5,128.256 and 5,286,636), pBluescript (pBS) (Short. J. M. et al.. Nucle.c Acids Res 
16:7583-7600 (1988); Alting-Mees. M. A. and Short, J. M, Nucleic Acids Res 
17:9494 (,989)) and pBK (Alting-Mees. M A. et al., Strateg.es 5:58-61 (1992)) are 
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commercially available from Stratagene Cloning Systems, Inc., 1 1011 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
5 and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for SacI and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "4-" or refer to 
the orientation of the fl origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 
10 other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber, C. E., et 
15 al., Focus 15:59 (1993).) Vector lafmid BA (Bento Scares, Columbia University, 

NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for 
20 instance, Clark, J. M. f Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 
does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 
The deposited material in the sample assigned the ATCC Deposit Number 
25 cited in Table 1 for any given cDNA clone also may contain one or more additional 
plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
30 plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 
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may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1. First, a plasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
IDNO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E.g., Maniatis et al., Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al., Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
1.104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
the 3' NT of the clone defined in Table 1) are synthesized and used to amplify the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 
25 chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgCl,, 0.01% (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturation at 94 degree C for 1 min: annealing at 55 degree C for 1 min: elongation 
at 72 degree C for 1 min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 
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the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 

Several methods are available for the identification of the 5' or Y non-codins 
5 portions of a gene which may not be present in the deposited clone. These methods 
include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5'. and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 

10 al., Nucleic Acids Res. 2 1(7): 1683- 1684 (1993).) 

Briefly, a specific RNA oligonucleotide is Iigated to the 5' ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the Iigated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 

15 the 5 * portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 

20 RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
Iigated to an RNA oligonucleotide using T4 RNA ligase. 

25 This modified RNA preparation is used as a template for first strand cDNA 

synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5' end using a primer specific 
to the Iigated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 

30 that the 5' end sequence belongs to the desired gene. 
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Example 2: Isolation of Genomir rinn*> s Corresp onrfing to a P ft lvn„rl»ntM» 
A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1. (See also, Sambrook.) 

Example 3: TIssup ni s trihnfion of Polypep tide 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P 12 using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN- 100™ column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 
expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using ExpressHyb™ hybridization solution (Clontech) according to 
manufacturer's protocol number PT1 190-1. Following hybridization and washing, the 
blots are mounted and exposed to film at -70 degree C overnight, and the films 
developed according to standard procedures. 

Example 4: Chromosomal Manning o f the Polvn„rW;,w 

An oligonucleotide primer set is designed according to the sequence at the 5' 
end of SEQ ID NO.X. This primer preferably spans about 100 nucleotides. This 
primer set is then used in a polymerase chain reaction under the following set of 
conditions : 30 seconds.95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C. 
This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 
Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
hybrid panel containing individual chromosomes or chromosome fragments (Bios, 
Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 

Example g - Bacterial F.« P ressioiifl L» Polypeptide 

5 A polynucleotide encoding a polypeptide of the present invention is amplified 

using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The pnmers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 

10 into the expression vector. For example, BamHI and Xbal correspond to the 

restriction enzyme sues on the bacterial expression vector P QE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (Amp 1 ), a 
bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding she (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 



15 sites 



The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated a, 
,he bacterial RBS. The ligation mixrnre is then used .0 transform rhe E. coh sham 
Ml 5/rep4 (Qiagen. Inc., which contains malrip.e copres of the plasmid pREP4. whtch 
0 expresses the lad repressor and also confers kanamycin resistance (Karf). 
Transformants are identified by their ability to grow on LB plates and 
ampicUlin/hanamvcin resistant colonies are selected. Plasmid DNA is iso)a.ed and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 
> 5 culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1 :250. The 
cells are grown to an optical density 600 (O.D.-) of between 0.4 and 0.6. IPTG 
( Isopropyl-B-D-thio 2 alacto pyranoside) is then added to a final concentrate of 1 
mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading to 
30 increased gene expression. 
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DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI, XhoL or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example 1, using PCR 
5 primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 
Asp718 (3' primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

10 

Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

15 Upon completion of the production phase of the E. coli fermentation, the cell 

culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 

20 containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a rnicrofluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCl solution to a final concentration of 0.5 M NaCL followed by 

25 centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 

30 C overnight to allow further GuHCl extraction. 
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Following high speed centrifugation (30,000 xg) to remove insoluble particles 
the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with ' 
20 volumes of buffer containing 50 mM sodium, P H 4.5, 150 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 desree C 
> without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtrauon unit equipped with 0. 16 urn membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed The 
filtered sample is loaded onto a cadon exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
wtth 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer in a 
stepwtse manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem colunms of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
eqmhbrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 
collected under constant A 280 monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled." 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 
protem is loaded. The purified protein can also be tested for endotoxin/LPS 
contamination, and typically the LPS content is less than 0. 1 ng/ml accordin, to LAL 
assays. 
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Example 7: Cloning and Expression of a Polypeptide in a Baculovirus 
Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirus to express a polypeptide. This expression vector 
5 contains the strong polyhedrin promoter of the Autographa californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 ("SV40") 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from E. coli under control of a weak 

10 Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 

15 as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et ah, Virology 170:31- 
39 (1989). 

20 Specifically, the cDNA sequence contained in the deposited clone, including 

the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PCR protocol described in Example 1. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 

25 to include a baculovirus leader sequence, using the standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1 % agarose gel using a 
30 commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
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then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose geJ. 

The plasmid is digested with the corresponding restricdon enzymes and 
optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
procedures known in the art. The DNA is then isolated from a 1% agarose gel usin* a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Qt). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNAligase. R coliHBlOl or other suitable E. coli hosts such as XL-1 Blue 
(Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by Resting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

Five ug of a plasmid containing the polynucleotide is co-transfected with 1 0 
ug of a commercially available linearized baculovirus DNA ("BaculoGold™ 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofecdon method 
descnbed by Feigner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987) One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 
mtcromer plate containing 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaxthersburg, MD).. Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 171 ]) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 
then incubated for 5 hours at 27 degrees C. The transfecdon solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of * 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the user's guide for insect cell 
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culture and baculo virology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
5 suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 

10 the recombinant baculovirus containing the polynucleotide at a multiplicity of 

infection ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 II medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 
uCi of 35 S -methionine and 5 uCi 35 S -cysteine (available from Amersham) are added. 

15 The cells are further incubated for 16 hours and then are harvested by centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the 

20 produced protein. 

Example 8: Expression of a Polypeptide in Ma mmalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRNA, a protein coding sequence, and 
25 signals required for the termination of transcription and polyadenylation of the 

transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RS V, HTLVI, HIVI and the early 
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cells. 

10 



promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala. Sweden.) 
pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109) 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and C127 cells Cos 1 
Cos 7 and CV1, Qua i, QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) ' 



15 



Alternatively, the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 
encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell hues that carry several hundred or even several thousand copies of the gene of & 
interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978): Hamlin J 
L.andMa,C.,Biochem.etBiophys. Acta, 1097:107-143 (1990); Page M J and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 
20 is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-^79 

(1991); Bebbington et al., Bio/Technology 10: 169-175 (1992). Using these markers 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrand into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
25 production of proteins. 

Derivatives of the plasmid P SV2-dhfr (ATCC Accession No. 37146) the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al.. Molecular and Cellular Biology, 438-447 (March, 1985)) plus a frasment of the 
30 CMV-enhancer (Boshart et al., Cell 41:521-530 (1985).) Multiple clonins sites e * 
with the restriction enzyme cleavage sites BamHI. Xbal and As P 718, facilitate the " ' 
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cloning of the gene of interest, the vectors also contain the 3' intron, the 
polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 

5 restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 

10 Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1 % agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 

15 agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
are then ligated with T4 DNA ligase. E. coli HB 101 or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 

20 pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five (ig of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 

25 enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 
cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 

30 6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest 
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concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM. 10 mM, 20 mM).~ 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein EWi^c 

The polypeptides of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 
domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et al., Nature 33 1:84-86 (1988).) Similarly, fusion to 
IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent heterodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
protein. All of the types of fusion proteins described above can be made by 
modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, 
using primers that span the 5' and 3' ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
BamHI. linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PCR protocol described in Example 1, is ligated into this BamHI site. Note 
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that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
5 occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGC 
10 CCAGCACCTGAATTCGAGGGTGCACCGTCAGTGTTCCTCTTCCCCCCAAAA 
CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGT 
CJGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCAGCAGGACT 
1 5 GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCC AACAAAGCCCTCCC A 
ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
20 CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 
GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 

GTAAATG AGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO: 1 ) 

25 Example 10: Production of an A ntihodv fmm a Polypeptide 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 
30 method, a preparation of the secreted protein is prepared and purified to render it 
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substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragment, thereof). Such monoclonal 
5 antibodies can be prepared using hybridoma technology. (Kohier et al., Nature 
256:495 (1975); Kohier et al., Eur. J. Immunol. 6:51 1 (1976); Kohier et al Eur J 
Immunol. 6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or more 
10 preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees C), and supplemented with about 10 g/1 of nonessential amino acids 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP2G), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225,232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anu-idiotypic antibodies to the protein- 
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specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
5 herein. Such fragments are typically produced by proteolytic cleavage, using 

enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

10 For in vivo use of antibodies in humans, it may be preferable to use 

"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
the art. (See, for review, Morrison, Science 229:1202 (1985); Oi et al., 

15 BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et 
al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et al., WO 8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 
314:268(1985).) 

20 Example 11: Production O f Secreted Protein For High-Throughput Screening 
Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. 

25 First, dilute Pply-D-Lysine (644 587 Boehringer-Mannheim) stock solution 

(lmg/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 

30 Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
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15 



10 



5 



Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-Jysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in 5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 

> f 12 - 6M FBiowmttaker))/10%heatinactivatedFBS(14-503FBiowhmaker)/lx 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate 
With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 
minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 
I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24-weU plates 
of cells, and then person B rinses each well with .5-lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA/Lipofectamine/Optimem I complex to the odd wells 
first, then to the even wells, to each row on the 24-weU plates. Incubate at 37 degrees 
C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in 
DMEM with lx penstrep, or CHO-5 media (1 16.6 mg/L of CaC12 (anhyd)- 0 00130 
mg/L CuS0 4 -5H,0; 0.050 mg/L of Fe(NC,) 3 -9H 2 0; 0.417 me/L of FeS0 4 -7H,O 
31 1.80 mg/L of Kcl; 28.64 mg/L of MgCL; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of 
NaCl: 2400.0 mg/L of NaHCO,; 62.50 mg/L of NaJLPO 4 -rL0: 71.02 ms/L of 
Na 2 HP04; .4320 mg/L of ZnS0 4 -7H 2 0; .002 mg/L of Arachidonic Acid"; 1 0^2 m./L 
of Cholesterol: .070 mg/L of DL-alpha-Tocopherol-Acetate; 0.0520 mg^ of Linoleic 
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Acid; 0.010 mg/L of Linolenic Acid: 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L- Arginine-HCL; 7.50 mg/ml 

5 of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H,0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H,0; 106.97 mg/ml of L-Isoleucine; 1 1 1.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 

10 mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91 .79 mg/ml of L-Tryrosine-2Na-2H,0; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1.78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.03 1 mg/L of Pyridoxine HCL; 0.3 19 

15 mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B 12 ; 25 mM of HEPES Buffer; 2.39 mg/L Of Na 
Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 

20 compiexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin compiexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin compiexed with Retinal) 
with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

25 The transfection reaction is terminated, preferably by tag-teaming, at the end 

of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 
On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 

30 deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
from each well can then be used in the assays described in Examples 13-20. 
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It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Co nstruction of OAS Rep orter Cnn*t™n 

One signal transduction pathway involved in the differentiation and 
proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors 
called Signal Transducers and Activators of Transcription, or "STATs." There are six 
members of the STATs family. Statl and StatS are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
IL-12. Stat5 was originally called mammary growth factor, but has been found at 
higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:62 1 - 
51 (1995).) A cytokine receptor family, capable of activating Jaks. is divided into two 
groups: (a) Class 1 includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL- 
12, IL- 15. Epo, PRL. GH. G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin: and (b) 
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Class 2 includes IFN-a, IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 
5 activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
10 are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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15 



20 



30 



35 



Ugand ryk2 

IFN family 
5 IFN-a/B ~ + 
IFN-g 

11-10 + 

gp!30 family 
10 IL-6 (Pleiotrophic) 
Il-ll(Pleiotrophic) 
OnM(Pleiotrophic) 
LIF(Pleiotrophic) 
CNTF(Pleiotrophic) 
G-CSF(Pleiotrophic) 
IL-12(Pleiotrophic) 

g-C family 

IL-2 (lymphocytes) - 
IL-4 (lymph/myeloid) - 
IL-7 (lymphocytes) 

IL-9 (lymphocytes) - 

EL- 13 (lymphocyte) - 

IL-15 ? 

gp!40 family 
IL-3 (myeloid) 
IL-5 (myeloid) 
GM-CSF (myeloid) - 

Growth horm one family 
GH 9 
PRL 9 
EPO ? 

Receptor Tyrosine Kina^Q 
EGF 9 
PDGF 9 
CSF-1 9 



25 



JAKs 
Jakl 



Jak2 Jak3 



+ 

9 



+ 
9 



+ 

+ 



+/- 



40 



+ 
+ 



? 

9 



+ 
+ 



+ 
+ 



+ 



+ 

? 

+ 



STATS 



1,2,3 
1 

1.3 



+ + 




? 


1,3 


? + 


? 


? 


1,3 


? + 




? 


1,3 


? + 


+ 


? 


1,3 


-/+ + 


+ 


? 


1,3 


? + 


9 


? 


1,3 


+ 


+ 


+ 


1,3 



1,3,5 

6 

5 

5 

6 

5 



5 
5 
5 



5 

1,3,5 
5 



1,3 
1,3 
1,3 



GASfele ments) or TSRF 



IS RE 

GAS (IRFl>Lys6>EFP) 



GAS (IRFl>Lys6>IFP) 



GAS 

GAS (IRF1 = IFP »Ly6)(IgH) 

GAS 

GAS 

GAS 

GAS 



GAS (IRFl>IFP»Ly6) 

GAS 

GAS 



GAS(B -CAS>IRF1 =IFP»Ly6) 

GAS (IRF1) 
GAS (notlRPl) 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al. t Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5 ? :GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID NO:3) 

The downstream primer is complementary. to the SV40 promoter and is 
flanked with a Hind III site: 5^GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQ ID NO:4) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind 01 and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5-: CTCGAG ATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAA 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 
CCGCCCCATGGCTGACTAAT1T1 1 11 1 ATTTATGCAG AGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCT 

25 AGGCTTTTGC A A A AAGCTT : 3 ' (SEQ ID NO:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 
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acetyltransferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using HindHI and 
Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in orderlo generate mammalian stable cell lines expressing the GAS- 
SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
in these Examples. For instance, SRE. IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., G AS/NF- KB/EGR, GAS/NF-KB, II- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

Example 13: High-Throughput Scr^i^ ^ ssav for T.^n Activity 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
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The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
5 stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
10 concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 

15 RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 

Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 

20 concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 

flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 
serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
25 supernatants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 1 1 . 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
30 screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 



QNQnnnirv <wn 0O5B496A1 I > 



25 



30 



WO 00/58496 

PCI7US00/07722 

■i 

254 • 

Transfer the cells ,o a triangular reservoir boa, in order ,o dispense ,he eells 

200 nl of eells m ,o eaeh we,, (therefore adding ,00, 000 cells per well) 

After all the p,a.eshav ebeensee 50 u, of the supenta,a„,s are rransfereed 
5 d ree, ^ , he 96 we) , ^ ^ ^ ^ ^ «d 

charrne, ptpette. h addilion , , dose of exogenQus « 

is added io wells Ho h in ,. JU „ ' ° 8) 

assay. " " ° ddi ' i °" al P ° S " ive 'o^* «» *e 

0 in an • ^ " ^ """"^ **" ^ — * " i,h are placed 

0 -n an ,„e„ba,„r for 48 hrs ( „o«e: this „ m e is variable be.ween 48-72 te > 35 n, 

samples front each we,, are ,hen .ransferred ,„ an opa^e 96 we,, p,a,e U si„ g a ,2 

stored a, -20 degrees C untt, SEAP assays are performed according to Example ,7 
™ Pia.es coning the regaining treated cells are p,aced a, 4 degrees C and sele 

as a aonrce of nrauria, for repeaung ,be assay on a specif, we,, ifdesired 

As a positive contro,. ,00 Unit/nr, interfe™ gantnta can be nsed which is 
known to activate JurfcatT cells o»„mt.u- , • 

positive control we,,, C "° n " " " * *■ 

stab, Pr ° tOC °' ^ ^ "* Smim ° f "<* «— * - we,, as 

sub,e transfeced ce„s. which won,d he apparent to those of s U „ in the an. 

whether , PrWOCOi " " ^ ^ * ~> S 

Myelo d ce„ acuvtty . assessed nsing the GAS/SEAP/Neo constntc, produced in 

U937^ trmSdUCti0 " PalhWay ' ThC mye, ° id «" — <■ *<• -say is 

W37. a pre- m onocy,e ce„ hne. aJUtough TF- , . HL60, or KG I can be used 

To ■rans,ently,ransfec.UM7 cells with the GAS/SEAP/Neo construe, 

produced InExa^pfe ,2, aDEAE.Dex.an nrethod (Kharbanda et. al ,994 Cell 

Growth 4 Differentiation. 5:259-265) is used F™ h , .„ -7 

-oo) is used. First, harvest 2x,0e? U937 cells and 
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„ thPBS The U937 cells are usually grown in RPMI 1640 medium combing 
was h wtth PBS. The U SUDDleme „ t ed wi.h 10O units/mi 

,0% heat-inactivated fetal bovine serum (FBS) supplemen 

penicillin and lOOmg/ml streptomycin. 

Next suspend the cells in 1 ml of 20 mM Tns-HCl (pH ) 
5 0 S mi DEAE-Dexrran, S ug GAS-SEAP2 plasmid ONA. HO mM NaC - 
KC, 375 uM Na 2 HP0 4 .7H 2 0, 1 mM MgC, 2 . and 675 uM CaC, 2 . Incnhate at 37 

suspend in ,0 ml complete medium and incubate a, 37 degrees C for 36 nr. 
, n The GAS-SEAP/U937 stable cells arc obrained by growing rhe ceUs tn 400 

10 Wm,G4U. T heG41S- f reemediumisusedforroudnegro^bu,eve r yone,ot„o 

:tl.thece„s S hould b ere.grownin400u g/ ndG4,Sforcoup,eofpassa s ^ 

^ cells are tesred by harvesting fx*' cells (mis is enough for ten 96-wel. 

Dl ares assay) and wash with PBS. Suspend the cells in 200 ml above desenbed 
plaresassay) . riensi „ of5 xl0 ! cells/ml. Plate 200 ul cells per well m 

15 growth medium, with a final density ot ox tu 

the 96-well plate (or lxlO 5 cells/well). Fxamole 

the nrotocol described m Example 
Add 50 ul of the supernatant prepared by the proroc 

r-f„,4Sto72hr As a positive control. 100 Unrt/ml 
1 1 . lncubare at 37 degrees C for 48 to 72 hr. A ? Over 30 fold 

in ,= rf eron gamma can he used which is Known to acuvare U9 7^ 
20 inducdou is typically observed in the posttlve control weU . SEAP assay 
supernatant according to rhe prorocol described in Example 17. 

When cells undergo differenriation and prohferarion, a group o genes are 

EG R, (early srowth response gene 1). is tnduced in vartous ttssues and eel, pes 

• The promote, of EGR 1 is responsible for such tnducuon. Usrng the 
Z promoter hnfced to reporrer mo.ecules. activadon of cells can be assessed. 

Pearly, the foUowing protocol is used to assess neutonal ac.tvtty m PC.2 
rantcuia proliferate and/or 

ceU lines. PC12 cells (rar phenochromocyroma cells) are kno * 
«« by acttvadon with a number of mttogens. such as TPA (tetradecanoy 
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^o, a NGF (nerve srowtn factor,, md EGF ^piderma, growh factM , 

The OR, gene express™ is activated during lhis Thuj 

»'va U o„ of PC12 cells can be assessed 

;z ampiified from humM ~ - 

GCGAAGCrrCGCOACTCCCCGGATCCGCCTC-3. (SEQ ID N0 7) 
U-g *. GAStSEAP/Neo vector produced i„ E*a mp ,e I2 E0R1 J t j 
P-duc, can tnen b e insened int0 , his ^ Ljnearj2e J ™ — 

using resuietion enzymes XhoVHindrn ^i.SEAP/Neo vector 

15 promoter. g * the VCCt ° r and the EGR1 

PC12 cells are routinely grown in RPMI-1 640 medium (Bio Whittaker, 

~ g 10% horse semm (JRH BIOSCIENCES> C h 

inactivated fetal bovine serum rFRS , < , heat " 

Transfect the EGR/SEAP/Neo construe! into PC12 u S i„„ ,h , • , 
P-co, described in Ex amp,e , , . EGR-SEAP/PC , ^ , 

*e ce, ls i„ 300 Ug/mJ G4, S. The G^ e " " ™ » 

30 ^~----^~r«.. 
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To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight 
5 The next morning, remove the medium and wash the cells with PBS. Scrape 

off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
the cell number and add more low serum medium to reach final cell density as 5xl0 5 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96- well plate (equivalent to 
10 lxlO 5 cells/well). Add 50 ul supernatant produced by Example 11, 37°C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

15 

Exam ple 16: High-Throughmit Screenin g Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 

20 and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 

25 (Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
30 constructs utilizing the NF-KB promoter element are used to screen the supematants 
produced in Example 11. Activators or inhibitors of NF-KB would be useful in 
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treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB. such as rheumatoid 
arthritis. 

To construe, a vector containing the NF-KB promoter element, a PCR based 
5 strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB brnding site (GGGGACTTTCCC) (SEQ ID NO:8). 18 bp of sequence 
complementary to lhe 5 - end of .be SV40 ea,,y p romoKr sequence , „ d „ ^ 
with an Xhol site: 

:GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGAC 
10 TTTCCATCCTGCCATCTCAATTAG:3' (SEQ IDNO:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
* ^ the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 prime, confirms the insert contains the following 
sequence: ° 

20 5- '• CTC ^^ACTTTCCCC^A C T TO C0GGGACrriCCGG3AC^CATC TO CC 2 w.^, 

^^^^^^^^^^^^^ ^^^^"^^^TOATGCAGAOtKCGAGGCCGCCTCGGCCTCTCJUSCTlVPr 

25 

Next, replace the SV40 minimal promoter element present in the P SEAP2- 
promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 

Hindm. However, this vector does not contain a neomycin resistance gene and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/S V40/SEAP 
cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and Nod. and inserted into a vector containing neomycin resistance. Particularly, 
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the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-i with Sail and Notl. 

Once NF-KB/S V40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
5 the method for assaying supernatants with these stable Jurkat T-celis is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, H 10, and HI 1, with a 5-10 fold activation typically observed. 

Example 17: Assay for SEAP Activity 
10 As a reporter molecule for the assays described in Examples 13-16, SEAP 

activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 

following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 

Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 
15 dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 

a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 

avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 

and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 
20 temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 

table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 

minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 

takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 

each time and start the second set 10 minutes later. 
25 Read the relative light unit in the luminometer. Set H12 as blank, and print 

the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 

# of plates Rxn buffer diluem (ml) CSPD (ml) 

10 60 3 

11. 65 3.25 

12 70 3.5 

13 75 3.75 
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14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 



80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 



4 

4.25 
4.5 
4.75 
5 

5.25 
5.5 
5.75 
6 

6.25 
6.5 
6.75 
7 

7.25 
7.5 
7.75 
8 

8.25 
8.5 
8.75 
9 

9.25 
9.5 
9.75 
10 

10.25 
10.5 
10.75 
11 

11.25 
11.5 
11.75 
12 

12.25 
12.5 
12.75 
13 



Molecule <Wn.r aM „n ajiii M -r r.r=.,,> eaaa ahflitt 

Bindtng „ f . ligand IO a recep , or js ^ [o inraceiwar ^ ^ 
molecules, such as calcium, potassium, sodium. Md pH , wel] „ ^ 
«. These alterattons can be measured in an assay ,o identic supernatant 
whrch b.nd to receptors of a panicuiar eel,. Although the following proIocol 
desenhes an assay for calcium, this protoco, can easily he modified to detect changes 
.» potassium, sodium, P H. membrane potendal, or any other small molecule which is 
detectable by a fluorescent probe. 
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The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
5 no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom.. The plate is incubated in a C0 2 incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

10 A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 

load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a C0 2 incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 

15 re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxl 0 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 

20 then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

25 To measure the fluorescence of intracellular calcium, the FLIPR is set for the 

following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 

30 Ca^" 1 " concentration. 



005&496A1_1_> 



WO 00/58496 



PCT/USOO/07722 



262 



15 



20 



25 
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Examplp 10- 
Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
5 Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EOF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but alio 
membrane-bound and extracellular matrix proteins. • 
1 0 Activation of RPTK by ligands involves ligand-mediated receptor 

dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, l ck , lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford.MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
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Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford JviA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

5 To prepare extracts, A431 cells are seeded onto the nylon membranes of 

Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 1 1 1 the medium was removed and 100 ml of extraction buffer ((20 mM 

10 HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04. 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 

15 bottoms of each well using house vacuum. Extracts are collected in a 96-well 

catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by centrifugation, the content of each well, after 
detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees C at 16,000 x g. 

20 Test the filtered extracts for levels of tyrosine kinase activity. Although many 

methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
25 biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
30 order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 

ATP/50mM MgClo), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
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PH7.3. 40 mM beta-glycerophosphate, ImM EGTA, JOOmM MgCl 2 , 5 mM MnCl, ' 
0.5 mg/ml BSA), then Sul of Sodium Vanadate(lmM), and then 5ul of water Mixtte 
components gently and preincubate the reaction mix at 30 degrees C for 2 min Initial 
the reaction by adding 10ul of the control enzyme or the filtered supernatant. 
5 The tyrosine kinase assay reaction is then terminated by adding 10 ul of 

120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 
10 biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
!5 zncubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 



20 



Example 7.0- W, s i L r Ih ro Stsho ut W in? fe »-tift inr n,„ lt]wAjlMm 
Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(Phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, P 38 MAP, Map kinase kinase (MEK), MEK kinase 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected bv 
30 substituting these molecules for Erk-1 or Erk-2 in the following assay 
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Specif,cal ly , assay plates are made by coating the wells of a 96-weU ELISA 
rise, with PBS and blocked with 3* BSA/PBS for , hr a, RT. The proletn G 

sm. — * — «- ™— antibod,es c ioo " g,we,i) :t 

5 ni l L U * « RT) (Santa Cruz Biotechnology). (To detect other molecu.es, 
" t Tp can easily be modified by sub— a monoclonal anfibody detecfing any 
Le described mo.ecule,, After 3-5 rinses wirb PBS. rbe plates are stored at 

4 degrees^C se eded ar 20,000/well in a 96-weU Loprodyne filterpiate and 

u Hinm The cells are then starved for 48 hr in basal 
10 cultured overnight in growth medium. The ceils ar 

Ldrum (DMEM) and then .eared w it h SOP (ong/well) or 50 u, of fi-e su^~ 
obtained in Example , , for 5-20 ntinu.es. The cells are rhen so.ubfi.zed and extracts 
filtered directly into the assay plate. 

tntereo otto. , nnsed As 

After incubation wirh rhe extract for 1 hr at RT, the wet 
I5 a posirtve control, a commercia. preparation of MAP kinase (10ng/well> is used m 
P Z of A43) extract. Plates are then treated with a commercia, polydona. (tab,., 
a lody (I^D which specifrcaU, recognizes the phosphorylated ep.tope of he 
Z A* Efit-2 kinases (, hr ar RT). This anfibody is biofiny,nted by standard 
procedures. The bound poiyclona, anubody is then ouanfitated by su„ 

a- o^H Pnronium fluorescence enhancing 
20 incubadons with Europium-srreptav.dtn ^ ^ ^ ^ 

rea .ent in the Wallac DELFIA instrument (ume-resolved 
fluorescent sigmd over background indicates a phosphorylaoon. 

|r , t . „ f n,,„m hh r MisratiflDi in a Stns CanaBondiaglaa 

p „ of interest (such as a disease) is be iso>ated. cDNA 
Le RNA samples using prorocols known in the an. (See. Sambrook.) The cDNA 
„ then used as a template fot PCR. employing primers surroundtng regrons of n.er« 
30 nSEQmNOtX. Suggested PCR conditions consist of 35 cycles at 95 degrees C fot 
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30 seconds: 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et al., Science 252:706 (1991). 

PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
5 Technologies). The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al., 

1 0 Nucleic Acids Research, 1 9: 1 1 56 ( 1 99 1 ) and sequenced with T7 polymerase (United 
States Biochemical). Affected individuals are identified by mutations not present in 
unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 

1 5 according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 

triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 
al., Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 
corresponding genomic locus. 

20 Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 

propidium iodide, producing a combination of C- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson et 

25 al., Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 

chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 
30 disease. 
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Example 22: Method of Detecting Abnormal Le vels of a Polypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
5 is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a 

sample, preferably a biological sample. Wells of a microtiter plate are coated with 
10 specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 

either monoclonal or polyclonal and are produced by the method described in 

Example 10. The wells are blocked so that non-specific binding of the polypeptide to 

the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
15 containing the polypeptide. Preferably, serial dilutions of the sample should be used 

to validate results. The plates are then washed three times with deionized or distilled 

water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 

concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
20 The plates are again washed three times with deionized or distilled water to remove 

unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl 

phosphate (NPP) substrate solution to each well and incubate 1 hour at room 

temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
25 curve, using serial dilutions of a control sample, and plot polypeptide concentration 

on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 

Interpolate the concentration of the polypeptide in the sample using the standard 

curve. 
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Example 2 3: Formulation 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 
disorders disclosed herein) by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 
invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharmaceuucally acceptable carrier type 
(e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 
good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus - 
determined by such considerations. 

As a general proposition, the total pharmaceutically effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 
mg/kg/day. and most preferably for humans between about 0.01 and 1 mg/kg/day for 
the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 
to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneally, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
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int _, mrramuscular, intraperitoneal, in—, subcutaneous and 
ocular injection and infustom — 

Therapeutics of the invention are also suiwu y 
rel ease svstems. Suitable examp.es of sustained-release Therapeutics are 
5 administered oraiiy. recraHy. parenteral*, intracistemally. *™°*>"^ 

intr aper„o„ea,,y, topical* (as by powders, oinrmenrs. ge,s, drops or rra sderm^ 
parch, hucaiiy, or as an ora, or nasal spray. •'Pharmaceudcahy acceprahie earner 
L2o a non-toxic sohd, semisohd or ,i q nid fflier, dUuen, encapsulating tnatena, or 
formu ,auon actuary of any type. The rerm "parenrerar as used herem refers ,„ 

» ■ , • , A „ intravenous intramuscular, intraperitoneal, 
10 modes of administration which include intravenous, int 

intrastemal, subcutaneous and intraarticular injection andinfuston. 

■ Mnn are also suitably administered by sustained- 
Therapeutics of the invention are also suiwu y 

rele ase systems. Suirabie exampies o, sustained-re.ease Therapeurics include sunable 
ymell ma,eria,s (such as. for example. semi-permeab.e polymer mamces m .he 
15 iTf Shaped arricles. e.g.. Emrs. or mirocapsu,es>, suitable hydrophob, matenals 
(for example as an emulsion in an aceeprab.e o U > or ion exchange rearns^nd 

Sustained-release matrices tnclude poly.acrides (U.S. Par. No. 3,773 9 ,9. EP 
58 481). copolymers of L-g.utamic ac.d and gamma-ethyhL-gluramate tdmane a,.. 

,2-547 556(1983)) poly (2- hydroxyethyl merhacrylate) (Langer et ah, 
70 Biopolymers 22:547-55o U y F U1 * v - 1 , n . Q8 , ns 

, slid. Mater. Res. ,5:,67-277 (.981), and Langer, Chem. Tech. 12.98-1 5 
(1 982),, erhylene vinyl acetate (Langer e, ah. Id., or poly-D- ( ->3-hydroxyburync 

acid (EP 133,988). . 

Susrained-releaseTherapeutics also Include liposomal,, enuappe 
25 T herapeudcso f theinve„do„(seegener,,y.Langer,5cience24, ; 1527-.5330990,, 

Beresrein and Eidler (eds,, Liss, New Yorh, pp. 317 -327 and 353-365 (1989,,. 
Liposomes containing the Therapeuric am prepared by methods hnown per e. DE 
Z V 1 1 Epstein e, a,., Proc. Natl. Acad. Sci. (USA, 82:3688-3692 < 19 ,; Hwang 
30 J* Pro . Natl. Acad. ScMUSA, 77:4030-4034 (1980,: EP 52,322; EP 36,676: EP 
8 046- EP 143.949; EP ,42.641; ,apa„ese Par. App,. 83-„800S; U.S. Pat. Nos. 
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4.485,045 and 4,544,545: and EP ,02,324. Ordinary, ,h= liposomes axe of the stml, 
(abon, 200-800 A„„ Milame|lar Iype ,„ which ^ ^ ^ . ^ ^ 

abont 30 mol. percent cholesterol, the selected proportion being adjusted for the 
optima] Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are 
ehvered by way of a pump (see Langer, supra: Sefton, CRC Cri, Ref. Biomed En. 
14:201 (1987); Buchwald et a,., Surgery 88:507 (1980); Saudek et al N En., J & ' 
Med. 321:574 (1989)). tn 0 J. J. 

Other controlled release systems are discussed in the review by Lanser 
10 (Science 249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degr£e Qf ^ ^ & ^ 
injectable form (solution, suspension, or emulsion), with a pharmaceutical* 
acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 
concentrations employed and is compatible with other ingredients of the formulation 
For example, the formulation preferably does not include oxidizing agent, and other " 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic 
umformly and indmately with liquid carriers or finely divided solid carriers or both 
-0 Then, ,f necessary, the product is shaped into the desired formulation. Preferably the 
earner IS a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examp, es of such carrier vehicles include water, saline, Ringer's 
solunon, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 
oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances 
that enhance iso.onicity and chemical stability. Such materials are non-toxic to 
recants at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts- 
annoxadants such as ascorbic acid; low molecular weight (less than about ten ' 
* revues) polypeptides, e.g., polyarginine or tripeptides: proteins, such as serum 
albumm, gelatin, or immunoglobulins; hydrophilic polymers such as 
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polyvinylpyrrolidone: amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 

5 surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 

10 Any pharmaceutical used for therapeutic administration can be sterile. 

Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

15 Therapeutics ordinarily will be stored in unit or multi-dose containers, for 

example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 

20 reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 

25 biological products, which notice reflects approval by the agency of manufacture, use 
or sale for human administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 

30 Therapeutics of the invention include, but are not limited to, alum, alum plus 

deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.), BCG, 
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and MPL. In a specific embodiment, Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 
whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 
mixture, and also procedures in which the combined agents are administered 
separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 

The Therapeutics of the invention may be administered alone or in 
combination with other therapeutic agents. Therapeutic agents that may be 
administered in combination with the Therapeutics of the invention, include but not 
limited to. other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 
concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" ' 
further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 
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In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
5 also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma 
(International Publication No. WO 96/14328), AIM-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 
10 (International Publication No. WO 98/1 892 1 , OX40, and nerve growth factor (NGF), 
and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, TR2 (International 
Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), 
DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 
15 (International Publication No. WO 98/4 1629), TRANK, TR9 (International 

Publication No. WO 98/56892),TR10 (International Publication No. WO 98/54202), 
312C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
CD154, CD70, and CD153. 

In certain embodiments, Therapeutics of the invention are administered in 
20 combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. • 
Nucleoside reverse transcriptase inhibitors that may be administered in combination 
with the Therapeutics of the invention, include, but are not limited to, RETROVIR™ 
(zidovudine/AZT), VIDEX™ (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ 
25 (stavudine/d4T), EPIVIR™ (lamivudine/3TC), and COMBIVIR™ 

(zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ (delavirdine), and 
SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 
30 combination with the Therapeutics of the invention, include, but are not limited to, 
CRIXIVAN™ (indinavir), NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and 
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VIRACEPT™ (nelfinavir). In a specific embodiment. amiretroviraJ a Sen ts, 
nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments, Therapeutics of the invention may be administered in 
combmation with anti-opportunistic infection agents. Anti-opportunistic aeents that 
may be administered in combination with the Therapeutics of the invention, include 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™ 

dapsone™, pentamidine™, atovaquone™, isoniazid™ ' 
rifampin™, pyrazinamide™, ethambutol™, rifabutin™, 
clarithromycin™, azithromycin™, ganciclovir™ 
foscarnet™, cidofovir™, fluconazole™, itraconazole™ 
ketoconazole™, acyclovir™, famcicolvir™, pyrimethamine™ 

LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 
(sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™ 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically ' 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection In 
another specific embodiment, Therapeutics of the invention are used in any 
combination with ISONIAZID™, RIFAMPIN™. PYRAZINAMIDE™, and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment. 
Therapeutics of the invention are used in any combination with RIFABUTIN™ 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
GANCICLOVIR^, FOSCARNET-. and/or CIDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™, ITRACONAZOLE™, and/or KETOCONAZOLE™ to 
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prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment. Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 
opportunistic herpes simplex virus type I and/or type II infection. In another specific 
5 embodiment, Therapeutics of the invention are used in any combination with 

PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 
10 infection. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

15 In a further embodiment, the Therapeutics of the invention are administered 

in combination with an antibiotic agent. Antibiotic agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
beta-lactamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 

20 erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be 
administered in combination with the Therapeutics of the invention include, but are 

25 not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 

methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing the function of responding T cells. 

In specific embodiments. Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may 

30 be administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3), SANDIMMUNE™/NEORAL™/SANGDYA™ 
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(cyclosporin), PROGRAM" (tacrolimus), CELLCEPT™ (mycophenolate) 
Azathioprine. glucorticosteroids, and RAPAMUNE™ (sirolimus). In a specific 
embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered 
alone or in combination with one or more intravenous immune globulin preparations 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to. GAMMAR™ 
IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D». and GAMIMUNE™ 
In a specific embodiment. Therapeutics of the invention are administered in 
combmation with intravenous immune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are 
adrmmstered alone or in combinadon with an anti-inflammatory agent Anti- 
15 mflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti^ 
inflammatories, aminoarydcarboxylic acid derivatives, arylacetic acid derivatives 
arylbutync acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives ' 
pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides e- 
20 acetarmdocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid 

atxuxetnne, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone 
guatazulene, nabumetone, nimesuhde, orgotein, oxaceprol, paranyline, perisoxal 
pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 
-5 combmanon with a chemotherapeutic agent. Chemotherapeunc agents that may be 
administered with the Therapeuucs of the invention include, but are not limited to 
annb.ouc derivatives (e.g., doxorubicin, bleomycin, daunorubicin and 
dactmomycin); andestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil 5- 
FU, methotrexate, floxuridine. interferon alpha-2b. glutamic acid, plicamvcin 
mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustme. BCNU 
lomustine, CCNU, cytosine arabmoside, cyclophosphamide, estramustine 
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hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, and vincristine sulfate): 
hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
5 mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 
dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

In a specific embodiment, Therapeutics of the invention are administered in 
10 combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
embodiment, Therapeutics of the invention are administered in combination with 
Rituximab. In a further embodiment, Therapeutics of the invention are administered 
with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
15 CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
IL5, IL6, IL7, IL10, IL12, EL13, IL15, anti-CD40, CD40L, IFN-gamma and TNF- 

20 alpha. In another embodiment. Therapeutics of the invention may be administered 
with any interleukin, including, but not limited to, IL-1 alpha, IL-lbeta, IL-2, IL-3, 
IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, EL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, 
IL-17, EL-18, IL-19, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are 

25 administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-399816; Platelet Derived Growth Factor- A (PDGF-A), as disclosed in European 
Patent Number EP-6821 10: Platelet Derived Growth Factor-B (PDGF-B), as 

30 disclosed in European Patent Number EP-2823 17; Placental Growth Factor (P1GF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
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Factor-2 fPlGF-2), as disclosed in Hauser et al., Gorwth Factors, 4:259-^68 (1993)- 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649: Vascular Endothelial Growth Factor^ (VEGF-A). as 
disclosed in European Patent Number EP-506477: Vascular Endothelial Growth 
Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/39515- 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B-I86 (VEGF-B 186), as disclosed in International Publication Number WO 
96/26736: Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 
International Publication Number WO 98/02543: Vascular Endothelial Growth 
Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832- 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent' 
Number DE19639601. The above mentioned references are incorporated herein by 
reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE™ (SARGRAMOSTIM™) and 
NEUPOGEN™ (FILGRASTIM™). 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include but 
are not limited to, FGF-1, FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7 FGF-8 
FGF-9, FGF-10, FGF-1 1, FGF-12, FGF-13, FGF-14, and FGF-15. 
In additional embodiments, the Therapeutics of the invention are administered in 
combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy. 
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The present invention relates to a method for treating an individual in need of 
an mcreased level of a polypeptide of the invention in the body comprise 
administering to such an individual a composiuon comprising a therapeutically 
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effective amount of an agonist of the invention (including polypeptides of the 
invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 
5 secreted form. Thus, the invention also provides a method of treatment of an 

individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 
1 0 dose 0. 1 - 1 00 ug/kg of the polypeptide for six consecutive days. Preferably, the 

polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 

Exam ple 25: Method of Treating Incr eased Levels of the Polypeptide 

15 The present invention also relates to a method of treating an individual in need 

of a decreased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

20 In one example, antisense technology is used to inhibit production of a 

polypeptide of the present invention. This technology is one example of a method of 
decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 

25 N polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
of the antisense polynucleotide is provided in Example 23. 

Example 26: Method of Treatment U sing Gene Therapv-Ex Vivo 
30 One method of gene therapy transplants fibroblasts, which are capable of 

expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
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subject by skin biopsy. The resulting tissue is placed in tissue-culture mediutn and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature overnisht After 24 
> hours at room temperature, the flask is inverted and the chunks of tissue remain fix^d 
to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS 
pemctlhn and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge 
The monolayer is trypsinized and scaled into larger flasks. 

PMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the Ion. 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hmdm and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
usmg PGR primers which correspond to the 5' and 3' end sequences respectively as set 
forth an Example 1 using primers and having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site 
and the 3' primer includes a HindlH site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and HindlH fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is 
mamtained under conditions appropriate for ligation of the two fragments The 
hgauon mixture is then used to transform bacteria HB101, which are then plated onto 
agar contammg kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 

The amphotropic pA317 or GP + aml2 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells transduced with the vector 
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The packaging cells now produce infectious viral particles containing the gene (the 

packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 

media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
5 containing the infectious viral particles, is filtered through a millipore filter to remove 

detached producer cells and this media is then used to infect fibroblast cells. Media is 

removed from a sub-confluent plate of fibroblasts and quickly replaced with the 

media from the producer cells. This media is removed and replaced with fresh media. 

If the titer of virus is high, then virtually all fibroblasts will be infected and no 
10 selection is required. If the titer is very low, then it is necessary to use a retroviral 

vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 

efficiently infected, the fibroblasts are analyzed to determine whether protein is 

produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
15 after having been grown to confluence on cytodex 3 microcarrier beads. 

Fvnm ple 27: Gene Therapy U s in ff Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

Another method of gene therapy according to the present invention involves 
20 operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 86:8932-8935 
25 (1989); and Zijlstra et al., Nature, 342:435-438 ( 1 989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5 - non-coding sequence of endogenous 
30 polynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5" end of the polynucleotide sequence so the promoter will be 
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operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PCR. Preferably, the 
amplified promoter contains distinct restriction enzyme sites on the 5" and 3' ends 
Preferably, the 3" end of the first targeting sequence contains the same restriction 
5 enzyme site as the 5' end of the amplified promoter and the 5' end of the second 

targeting sequence contains the same restriction site as the 3' end of the amplified 

promoter. 

The amplified promoter and the amplified targeting sequences are digested 
with the appropriate restriction enzymes and subsequently treated with calf intestinal 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-facilitating agents, such as liposomes, viral 
sequences, viral panicles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of polynucleotide corresponding to the 
polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resultins tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aliquot of the cell suspension is removed for counting, and the remain^ 
cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 
^suspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl 
5 mM KC1. 0.7 mM Na : HPQ 4 , 6 mM dextrose). The cells are recentrifueed the 
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supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 
approximately 3X10 6 cells/ml. Electroporation should be performed immediately 
following resuspension. 

5 Plasmid DNA is prepared according to standard techniques. For example, to 

construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUC18 (MB I Fermentas, Amherst, NY) is digested with 
Hindlll. The CMV promoter is amplified by PCR with an Xbal site on the 5* end and 
a BamHI site on the 3'end. Two non-coding sequences are amplified via PCR: one 

10 non-coding sequence (fragment 1) is amplified with a Hindlll site at the 5' end and an 
Xba site at the 3end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5"end and a Hindlll site at the 3'end. The CMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 

15 resulting ligation product is digested with HindHI, and ligated with the Hindlll- 
digested pUC18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Bio-Rad). The final DNA concentration is generally at least 120 ug/ml. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10 6 cells) is then added to the cuvette, 

20 and the cell suspension and DNA solutions are gently mixed. Electroporation is 

performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 uF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
genome increases dramatically. Given these parameters, a pulse time of 

25 approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of pre warmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 

30 day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 
further 16-24 hours. 
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The engineered fibroblasts are then injected into the host, either alone or after 
havtng been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 
now produce the protein product. The fibroblasts can then be introduced into a 
pauent as described above. 

2le 28: Method of TrnatmPn, TTc,n r r^ np Thprap r . T „ ^ 
Another aspect of the present invention is using in v/v* gene therapy methods 
to treat borders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA. RNA, and andsense DNA or RNA) 
) sequences into an animal to increase or decrease the expression of the polypeptide 
The polynucleotide of the present invention may be operatively ,inked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 
target ttssue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/1 1092, WQ98/1 1779; U.S. Patent NO 5693622 
5705151, 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao « al 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord 7(5)-314-318 ' 
(1997); Schwartz et al., Gene Then 3(5):405-41 1 (1996); Tsurumi et al., Circulation 
94(12):328l-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
tnjectable materials to the cells of an animal, such as, injection into the interstitial 
space of ussues (heart, muscle, skin, lung, liver, intestine and the like) The 
polynucleotide constructs can be delivered in a pharmaceutical^ acceptable liquid or 
aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, mcluding viral sequences, viral particles, liposome formulations, hpofectin or 
predating agents and the like. However, the polynucleotides of the present 
tnvenuon may also be delivered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B et al 
(1995) Biol. Cell 85(1): ,-7) which can be prepared by methods well known to those 
skilled in the art. 
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The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 

5 techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 

1 0 tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 

1 5 in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 

matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 

20 into the tissues comprising these cells. They are preferably delivered to and 

expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells are particularly competent in their ability to take up and express 

25 polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 

30 the artisan of ordinary skill will appreciate, this dosage will vary according to the 

tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
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can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalarion of an 
5 aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA codin* for 
10 polypeptide of the present invention is prepared in .accordance with a standard ' 

recombinant DNA methodology. The template DNA, which may be either circular or 
linear, „ either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the antenor thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one mmute, approximately 0.5 cm from the distal insertion site of the muscle into the 
lenee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 urn cross-section of the 
individual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice are harvested at different times. Persistence of DNA 
m muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supematants from injected and control mice 
The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals usin* naked 
30 DNA. 
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Kxample 29: Tr ans genic Animals. 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
5 baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 

10 polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 
microinjection (Paterson et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); 
Carver et al., Biotechnology (NY) 1 1:1263-1270 (1993); Wright et ah, Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 

15 mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., Science 

20 259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 1 15:171-229 
(1989), which is incorporated by reference herein in its entirety. 

25 Any technique known in the art may be used to produce transgenic clones 

containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campell et al., Nature 380:64-66 (1996); Wilmut et al., Nature 385:810- 
813 (1997)). 

30 The present invention provides for transgenic animals that carry the transgene 

in all their cells, as well as animals which carry the transgene in some, but not all their 
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cells, i.e.. mosaic animals or chimeric. The transgene may be integrated as a sinsle 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 
head-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular cell type by following, for example, the teaching of Lasko et 
3 al. (Lasko et ah, P ro c. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 
it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 
nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al. Science 
265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 
to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PGR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 
expression of the transgene in the tissues of the transgenic animals may also be 
assessed using techniques which include, but are not limited to, Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 
specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred. or ' 
crossbred to produce colonies of the particular animal. Examples of such breedin* - 
strategies include, but are not limited to: outbreeding of founder animals with more 
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in Transgenic animals of the lnvemivi 
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associated with aberrant expression, and in screemng 
ameliorating such diseases, disorders, and/or condiuons. 
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Endogenous gene expression can also be reau 
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Capecchi ,987 and Thompso „ 19M ^ Howeyer thjs wroach ^ 
adap.ed fa. use i„ humans provided ^ recomWnam DNA ^ ^ 

t*" - " 10 si " * appro P „a K * vecors ,ha, 

will be apparent io Ihose of skill in the an. 

= In further embodiments of che invenlion, cells mat are genetically Peered 

to express the polypeptides of the invention, or alternatively, ,ha, are generally 
engineered not to express the p„,ypep,ides of the invention (e.g., knockouts) are 
adtmnistered to a patient in „vo. Such cells may be obtained from the pauen, (i = 
annual. including human, or an MHC compare donor and can include, but are „« 
.0 hmtted to fibroblast, bone marrow ce„s, blood cells te lymphocytes,, ad.pocytes 
muscle cells, endothelta, cells etc. The cells are genetically engineered in «,ro ulg 
mcombman, DNA ,ech„i q „es to introduce the coding sequence o, polypepddes of I 
■nvennon into the cells, or alternatively, to disrupt the coding science aud/or 
endogenous regulatory sequence associated with the pojypepfidea of the invention 
«. by ^sduction (using viral vectors, aod preferably vectors tha, integrate the ' 
-cansgene into the ce„ genome, or uansfection procedures, including, but not hmfted 
* *e use of plasmids. oosmids, YACs, naked DNA, eleetroporation, l.posomes, etc 
The codtng sequence of the polypeptides of the invention can be placed under the 

CM ™ l ° f -»"eCons, i ,u,iveorinducib,e P romo.erorpromo t er/e„haneer t oaehieve 
•0 expresston. and preferably secretion, of the polypeptides of the invenrion The 

engrneered cells which express and preferably secrete the polypeptides of the 
mvendon can be inlr od U ced into me pauen, systemicajiy, e.g., in the circular or 
mtraperitoneaUy. 

Alternatively, the ce„s can be incorporated into a matrix and implanted in the 
' body, eg,, genetically engineered fibroblasts can be implanted as par, of a skin graft- 
genencafty engineered endomelia, cells can be implarued as par, of a lymphauc or " 
vascmar graft. (See. for example, Anderson e, ah U.S. Pa,en, No. 5,399.349: and 
Mulhgan * Wftson. U.S. Paten, No. 5.460,959 each of which is i„corpora,ed by 
reference herein in its entirety). 

When d,e cells to be administered are no„-au,ologous or non-MHC 
compadble cells, they can be administered using we,, known .echniques which 
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prevent the development of a host immune response against the introduced cells. For 
example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 



F.vample 31: Production of an An tibody 
a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 

15 expressing polypeptide(s) of the invention are administered to an animal to induce the 
production of sera containing polyclonal antibodies. In a preferred method, a 
preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

20 Monoclonal antibodies specific for polypeptide(s) of the invention are 

prepared using hybridoma technology. (Kohler et al., Nature 256:495 (1975); Kohler 
et al., Eur. J. Immunol. 6:511 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); 
Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, 
N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immunized 

25 with polypeptide(s) of the invention or, more preferably, with a secreted polypeptide- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 
culture medium, preferably in Earle's modified Eagle's medium supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 
g/1 of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 ug/ml 

30 of streptomycin. 
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The spJenocytes of such mice are extracted and fused with a suitable myeloma 
cell hne. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20). available from the ATCC. After fusion, the resulting hybridoma cells are 
> selectively maintained in HAT medium, and then cloned by limiting dilution as 
descnbed by Wands et al. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide(s) of the invention. 

Alternatively, additional antibodies capable of binding to polypeptide^) of the 
invention can be produced in a two-step procedure using anti-idiotypic antibodies 
Such a method makes use of the fact that antibodies are themselves antigens and 
therefore, it is possible to obtain an antibody which binds to a second antibody In 
accordance with this method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The splenocytes of such an animal are then used to 
produce hybridoma cells, and the hybridoma cells are screened to identify clones 
which produce an andbody whose ability to bind to the protein-specific antibody can 
be blocked by polypeptide(s) of the invention. Such antibodies comprise anti- 
idiotype antibodies to the protein-specific antibody and are used to immunize an 
animal to induce formation of further protein-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized" Such 
antibodies can be produced using genetic constructs derived from hvbridoma cells 
producing the monoclonal anybodies described above. Methods for producing 
chimeric and humanized antibodies are known in the an and are discussed herein 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al.. BioTechniques 4 ?14 
(1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496- 
Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al WO 
8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al.. Nature 314 268 
(1985).) 



30 



Isolation Of Antibody Fragments Directed Against 
Polypeptide(s) From A Library Of scFvs 



WO 00/58496 



PCT7USOO/07722 



293 



Naturally occurring V-genes isolated from human PBLs are constructed into a 
library of antibody fragments which contain reactivities against polypeptide(s) of the 
invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 
5,885,793 incorporated herein by reference in its entirety). 
5 Rescue of the Library. 

A library of scFvs is constructed from the RNA of human PBLs as described 
in PCT publication WO 92/01047. To rescue phage displaying antibody fragments, 
approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
2xTY containing 1% glucose and 100 ug/ml of ampicillin (2xTY-AMP-GLU) and 
10 grown to an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 
ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper (Ml 3 delta gene III, see 
PCT publication WO 92/01047) are added and the culture incubated at 37°C for 45 
minutes without shaking and then at 37°C for 45 minutes with shaking. The culture is 
centrifuged at 4000 r.p.m. for 10 min. and the pellet resuspended in 2 liters of 2xTY 
1 5 containing 1 00 ug/ml ampicillin and 50 ug/ml kanamycin and grown overnight. 
Phage are prepared as described in PCT publication WO 92/01047. 

M13 delta gene in is prepared as follows: M13 delta gene III helper phage 
does not encode gene III protein, hence the phage(mid) displaying antibody 
fragments have a greater avidity of binding to antigen. Infectious M13 delta gene III 
20 particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (IEC-Centra 8,400 r.p.m. for 10 min), resuspended in 
300 ml 2xTY broth containing 100 ug ampicillin/ml and 25 ug kanamycin/ml (2xTY- 
25 AMP-KAN) and grown overnight, shaking at 37°C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990), resuspended in 2 ml PBS and passed through a 0.45 urn filter (Minisart NML; 
Sartorius ) to give a final concentration of approximately 1013 transducing units/ml 
(ampicillin-resistant clones). 
30 Panning of the Library. 
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Immunotubes (Nunc) are coated overnight in PBS with 4 ml of either 100 
Mg/ml or 10 ug/ml of a polypeptide of the present invention. Tubes are blocked with 
2% Marvel-PBS for 2 hours at 37°C and then washed 3 times in PBS. Approbate* 
1013 TU of phage is applied to the tube and incubated for 30 minutes at room 
> temperature tumbling on an over and under turntable and then left to stand for another 
1-5 hours. Tubes are washed 10 times with PBS 0.1 % Tween-20 and lOtimeswith 
PBS. Phage are eluted by adding 1 ml.of 100 mM triethylamine and rotating 15 
minutes on an under and over turntable after which the solution is immediately 
neutralized with 0.5 ml of 1.0M Tris-HCI, pH 7.4. Phage are then used to infect 10 
ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 minutes at 
37°C. The E. coli are then plated on TYE plates containing 1% glucose and 100 
Mg/ml ampicillin. The resulting bacterial library is then rescued with delta gene 3 
helper phage as described above to prepare phage for a subsequent round of selection 
Tins process is then repeated for a total of 4 rounds of affinity purification with tube- 
washmg mcreased to 20 times with PBS, 0.1 % Tween-20 and 20 times with PBS for 
rounds 3 and 4. 

Characterization of Binders. 

Eluted phage from the 3rd and 4th rounds of selection are used to infect E coli 
HB 2151 and soluble scFv is produced (Marks, et al., 1991) from single colonies for 
assay. ELISAs are performed with microtitre plates coated with either 10 pg/ml of 
the polypeptide of the present invention in 50 mM bicarbonate pH 9 6 Clones 
positive in ELISA are further characterized by PGR fingerprinting (see, e • PCT 
publication WO 92/01047) and then by sequencing. These ELISA positive clones 
may also be further characterized by techniques known in the art, such as, for 
example, epitope mapping, binding affinity, receptor signal transduction, ability to 
block or competitively inhibit antibody/antigen binding, and competitive agonistic or 
antagonistic activity. 
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F.vam ple 32: Assavs Detecting Stimulati o n nr Inhibition of B cell Proliferation 
and Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may 

5 impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, EL-7, IL10, EL- 
13, IL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 

10 in combination with various co-stimulatory proteins, induce activation, proliferation, 
differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 
ligands CD154, CD70, and CD 153 have been found to regulate a variety of immune 

1 5 responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 

20 precursors. 

Tn Vitro Assay- Purified polypeptides of the invention, or truncated forms thereof, 
is assessed for its ability to induce activation, proliferation, differentiation or inhibition 
and/or death in B-cell populations and their precursors. The activity of the polypeptides of 
the invention on purified human tonsillar B cells, measured qualitatively over the dose 

25 range from 0. 1 to 10,000 ng/mL, is assessed in a standard B-lymphocyte co-stimulation 
assay in which purified tonsillar B cells are cultured in the presence of either formalin- 
fixed Staphylococcus aureus Cowan I (SAC) or immobilized anti-human IgM antibody as 
the priming agent. Second signals such as IL-2 and IL-15 synergize with SAC and IgM 
crosslinking to elicit B cell proliferation as measured by tritiated-thymidine incorporation: 

30 Novel synergizing agents can be readily identified using this assay. The assay involves 
isolating human tonsillar B cells by magnetic bead (MACS) depletion of CD3-positive 
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cells. The resulting cell population is greater than 95% B cells as assessed bv expression 
of CD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-weIl plate 
to which are added 10> B-cells suspended in culture medium (RPMI 1640 containing 10% 
> FBS, 5 X I0>M 2ME, lOOU/ml penicillin. lOug/ml streptomycin, and 10' dilution of 
SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 
(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are IL2 and medium respectively. 

In Vivo Assa y, BALB/c mice are injected (i.p.) twice per day with buffer only or 
2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice receive this 
treatment for 4 consecutive days, at which time they are sacrificed and various tissues and 
serum collected for analyses. Comparison of H&E sections from normal spleens and 
spleens treated with polypeptides of the invention identify the results of the activity of the 
polypeptides on spleen cells, such as the diffusion of peri-arterial lymphatic sheaths, 
and/or significant increases in the nucleated cellularity of the red pulp regions, which may 
indicate the activation of the differentiation and proliferation of B-cell populations 
Inununohistochemical studies using a B cell marker, anti-CD45R(B220), are used to 
determine whether any physiological changes to splenic cells, such as splenic 
disorganization, are due to increased B-cell representation within loosely defined B-cell 
zones that infiltrate established T-cell regions. 

Flow cytometric analyses of the spleens from mice treated with polypeptide is used 
to mdicate whether the polypeptide specifically increases the proportion of ThB + 
CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-cell representation in 
vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or ' 
antagonists of polynucleotides or polypeptides of the invention. 
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F.xam ple 33: T Cell Proliferation Assav 

A CD3-induced proliferation assay is performed on PBMCs and is measured by 
the uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 

5 coated with 100 p.l/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 [ig/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x lOVwell) of mAb coated 
plates in RPMI containing 10% FCS and P/S in the presence of varying concentrations of 

10 polypeptides of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 u.1 of supernatant is removed and stored -20 degrees C for measurement of 
IL-2 (or other cytokines) if effect on proliferation is observed. Wells are supplemented 
with 100 ul of medium containing 0.5 uCi of 3 H-thymidine and cultured at 37 degrees C 

15 for 18-24 hr. Wells are harvested and incorporation of 3 H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is 
also used as a control which enhances proliferation. Control antibody which does not 
induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of the invention. 

20 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

25 Example 34: Fffect of Polypeptides o f the Invention on the Expression pf MHC 
Class IT. Costimulatorv and Adhesion M olecules and Cell Differentiation pf 
Monocytes and Monocvte-nerived H uman Dendritic Cell? 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
30 10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 
characteristic phenotype of immature cells (expression of CD1, CD80, CD86. CD40 and 
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MHC class II antigens). Treatment with activating factors, such as TNF-a, causes a rapid 
change in surface phenotype (increased expression of MHC class I and II, costimulatory 
and adhesion molecules, downregulation of FCyRII, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 
days with increasing concentrations of polypeptides of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1 :20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

Effect on the production of cytokines . Cytokines generated by dendritic cells, in 
particular IL-12, are important in the initiation of T-cell dependent immune responses. IL- 
12 strongly influences the development of Thl helper T-cell immune response, and 
induces cytotoxic T and NK cell function. An ELISA is used to measure the IL-12 release 
as follows. Dendritic cells (lOVml) are treated with increasing concentrations of 
polypeptides of the invention for 24 hours. LPS (100 ng/ml) is added to the cell culture 
positive control. Supematants from the cell cultures are then collected and analyzed for 
IL-12 content using commercial ELISA kit (e..g, R&D Systems (Minneapolis, MN)). 
The standard protocols provided with the kits are used. 

Effect on the expression of MHC Class II, costimulatory and adhesion molecules. 
Three major families of cell surface antigens can be identified on monocytes: adhesion 
molecules, molecules involved in antigen presentation, and Fc receptor. Modulation of 
the expression of MHC class II antigens and other costimulatory molecules, such as B7 
and ICAM-1, may result in changes in the antigen presenting capacity of monocytes and 
ability to induce T cell activation. Increase expression of Fc receptors may correlate with 
improved monocyte cytotoxic activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are 
treated 1 -5 days with increasing concentrations of polypeptides of the invention or LPS 
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(positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and 
then incubated with 1:20 dilution of appropriate F1TC- or PE-labeled monoclonal 
antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 
analyzed by flow cytometry on a FACScan (Becton Dickinson). 

5 

Monocyte activation and/or increased survival. Assays for molecules that activate 
(or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 
10 activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays, Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks (American 
Red Cross, Baltimore, MD) by centrifugation through a Histopaque gradient (Sigma). 
Monocytes are isolated from PBMC by counterflow centrifugal elutriation. 

15 

Monocyte Survival Assay . Human peripheral blood monocytes progressively lose 
viability when cultured in absence of serum or other stimuli. Their death results from 
internally regulated process (apoptosis). Addition to the culture of activating factors, such 
as TNF-alpha dramatically improves cell survival and prevents DNA fragmentation. 

20 Propidium iodide (PI) staining is used to measure apoptosis as follows. Monocytes are 
cultured for 48 hours in polypropylene tubes in serum-free medium (positive control), in 
the presence of 100 ng/ml TNF-alpha (negative control), and in the presence of varying 
concentrations of the compound to be tested. Cells are suspended at a concentration of 2 x 
10 6 /ml in PBS containing PI at a final concentration of 5 Jig/ml, and then incubaed at room 

25 temperature for 5 minutes before FACScan analysis. PI uptake has been demonstrated to 
correlate with DNA fragmentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages is 
their regulatory activity on other cellular populations of the immune system through the 
30 release of cytokines after stimulation. An ELISA to measure cytokine release is 

performed as follows. Human monocytes are incubated at a density of 5xl0 5 cells/ml with 
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increasing concentrations of the a polypeptide of the invention and under the same 
conditions, but in the absence of the polypeptide. For IL-12 production, the cells are 
primed overnight with DFN (1 00 U/ml) in presence of a polypeptide of the invention. LPS 
(10 ng/ml) is then added. Conditioned media are collected after 24h and kept frozen until 
use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a 
commercially available ELISA kit (e..g, R&D Systems (Minneapolis, MN)) and applying 
the standard protocols provided with the kit. 

Oxidative hurst Purified monocytes are plated in 96-w plate at 2-lxl0 5 cell/well. 
Increasing concentrations of polypeptides of the invention are added to the wells in a total 
volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and antibiotics). 
After 3 days incubation, the plates are centrifuged and the medium is removed from the 
wells. To the macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM 
NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red 
and 1 9 U/ml of HRPO) is added, together with the stimulant (200 nM PMA). The plates 
are incubated at 37°C for 2 hours and the reaction is stopped by adding 20 ul IN NaOH 
per well. The absorbance is read at 610 nm. To calculate the amount of H 2 0, produced by 
the macrophages, a standard curve of a H 2 0 2 solution of known molarity is performed for 
each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, and/or 
antagonists of the invention. 



Example 35: Biological Ffferts of Polyp eptid e of tht > Wnti™ 

Astrocyte an d Neuronal A^cay c- 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
purified as described above, can be tested for activity in promoting the survival, neurite 
outgrowth, or phenotvpic differentiation of conical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
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and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. 
Acad. Sci. USA 55:3012-3016. (1986), assay herein incorporated by reference in its 
entirety). However, reports from experiments done on PC- 12 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

15 

Fibroblast and endothelial cell assays - 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
20 lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 

cells/well in a 96-well plate for one day in growth medium. The cells are then incubated 
for one day in 0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE, assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96-well plate for one day. After a medium change to 0. 1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without EL-loc for 24 hours. The supernatants are collected and assayed for PGE, by EIA 
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kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0.1% BS A basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-lcc for 24 hours. The supernatants are collected and 
assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

Parkinson Moriek 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively " 
characterized involves the systemic administration of l-methyl-4 phenyl 1,2 3 6- 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to 1 -methyl -4-phenyl pyridine (MPP*) and released. 
Subsequently, MPP+ is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP* is then concentrated in mitochondria by the 
electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate- 
ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
trophic activity towards nigral dopaminergic neurons (Ferrari et al., Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 
determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
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neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 
neuronal cell culture paradigm. The cultures are prepared by dissecdng the midbrain floor 

5 plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 
containing hormonal supplements (N 1 ). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 

10 dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 

prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental time which is past the stage when the dopaminergic precursor cells are 

1 5 proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 
The studies described in this example tested activity of a polypeptide of the 

20 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Fvamr.lt> 36: The Eff e ct of Polypeptides of the Invention on the Growth of 
25 Vascular Endothelial Cells 

On day 1 , human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x 10 4 
cells/35 mm dish density in Ml 99 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with Ml 99 containing 10% FBS, 8 
30 units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO:Y, and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
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concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

An increase in the number of HU VEC cells indicates that the polypeptide of the 
invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 37: Stimulatory Effect n f Pnlvnpp tiH.c pf the Inv P nf. n ^ * hr 
Proliferation of Vascu lar Enjjflthfijjaj 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 

(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-suIfophenyl)2H- 
tetrazolium) assay with the electron coupling reagent PMS (phenazine methosulfate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 
cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGF 165 or a " 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 
wells for 48 hours. 20 mg of MTS/PMS mixture (1:0.05) are added per well and allowed 
to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells are performed in parallel for each condition. See, Leak er aL 

In Vitro Cell. Dev. Biol. 30A:5 12-518(1 994). 

The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 

test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

invention. 
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Sam ple 38: Inhibition of PDG F -induced Vascular Smooth Muscle Cell 
Proliferation Stimulatory Effect 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 

5 Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 
anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 

10 then incubated with the streptavidin-peroxidase and diaminobenzidine. After 

counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is performed for 

1 5 individual cells by the concomitant use of bright field illumination and dark field-UV 
fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:271(36):21985-21992 
(1996). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
20 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Fvam ple 39: .Stimulation of Endot hplial Migration 

This example will be used to explore the possibility that a polypeptide of the 
25 invention may stimulate lymphatic endothelial cell migration. 

Endothelial cell migration assays are performed using a 48 well microchemotaxis 
chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al.. J. Immunological Methods 
1980:33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 
urn (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours 
30 at room temperature and dried under sterile air. Test substances are diluted to appropriate 
concentrations in M199 supplemented with 0.25% bovine serum albumin (BSA), and 25 
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ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus 
Subconfluent. early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber, 2.5 x 10 s cells suspended in 50 ul M199 containing 1% 
FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37°C in a humidified chamber with 5% CQ2 to allow cell migration. After the incubadon 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 
counting cells of three random high-power fields (40*) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 



15 invention. 



Example 40: Stimulation of Nirr.V OviH. Pmrincti™ h y E ndothpH*! r.iic 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
20 assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 

Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 
25 the medium is determined by use of the Griess reagent to measure total nitrite after 

reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, World Precision 
Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
following equation: 
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2 KNO, + 2 KI + 2 H 2 S0 4 6 2 NO + I, + 2 H 2 0 + 2 K,S0 4 
The standard calibration curve is obtained by adding graded concentrations of 
KNO, (0. 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 
KI and H,S0 4 . The specificity of the Iso-NO electrode to NO is previously determined by 

5 measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6- well plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37°C. 
The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 

10 mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per 1x10 s endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 
Leak etal. Biochem. and Biophys. Res. Comm. 277:96-105 (1995). 

1 5 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



20 F.vample 41: F.ffect of Pol v p p pMes of the Invention on Cord Formation in 
Angiogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

25 CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 

Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications' Attachment Factor Medium 
(200 ml/well) for 30 min. at 37°C. CADMEC are seeded onto the coated wells at 7,500 

30 cells/well and cultured overnight in Growth Medium. The Growth Medium is then 

replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
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buffer or a polypeptide of the invention (0.1 to 100 ng/ml) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA-170 video image analyzer. All assays are done in 
triplicate. 

5 Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 

ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 42: Angip P enir Effrcf on Thirl, rh»^ oa n antn ,y M( > mh „„„ 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 

Fertilized eggs of the White Leghorn chick (Callus gallus) and the Japanese qual 
(Cotumix commix) arc incubated at 37.8°C and 80% humidity. Differentiated CAM of 
16-day-old chick and 13-day-old qual embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone.' 

The studies described in this example tested activity of a polypeptide of the 
invenuon. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Fvam ple 43: Anpio f enesis A^v Using a Matrigel Implant in Mouse 

In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 
an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 
blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 

Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
embedded in paraffin and used to produce sections for histological examination after 
staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 
are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

The studies described in this example tested activity of a polypeptide of the 
25 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 44: Rescue of Ischemia in R a b bit LnwPr Tj mb MoHel 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshita et al.,Am J. Pathol 747:1649-1660 
( 1 995)). The excision of the femora] artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshita* t 
al Am J. Pathol 747:1649-1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day postoperatively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et al Hum Gene Ther. 4:749-758 
(1993); Leclerc etal. J. Clin. Invest. 90: 936-944 (1992)). When a polypeptide of the 
invendon is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure rado of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood How and Flow Reserve - Resting FL: the blood flow 
during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken from hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 
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Exam gje 45: Effect nf Polype ptides of the Invention on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 
abilitv of polypeptides of the invention to affect the blood pressure in spontaneously 
hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
mg/kg) of the polypeptides of the invention are administered to 13-14 week old 
spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 
Statistical analysis are performed with a paired t-test and statistical significance is defined 
as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 



invention. 



Fvam ple 46: Pat Tschem^ SH" Flap Model 

15 The evaluation parameters include skin blood flow, skin temperature, and factor 

VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 
20 a) Ischemic skin 

b) Ischemic skin wounds 

c) Normal wounds 

The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 

25 flap over the lower back of the animal). 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1, 2, 3, 4 post-wounding) at the following various dosage ranges: lmg to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for ' 
30 histological, immunohistochemical, and in situ studies. 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 



invention. 



Example 47: Peripheral A rterial Disease Model 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
10 arterial diseases. The experimental protocol includes: 

a) One side of the femoral artery is iigated to create ischemic muscle of 
the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 

1 5 weeks. 

c) The ischemic muscle tissue is collected after ligation of the femoral 

artery at 1, 2, and 3 weeks for the analysis of expression of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



25 Example 48: Ischemic Myocardial Diwasp ModgJ 

A polypeptide of the invention is evaluated as a potent mitogen capable of 
stimulating the development of collateral vessels, and restructuring new vessels after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
30 situ. The experimental protocol includes: 
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a) The hear, is exposed through a left-side thoracotomy in the rat. —ely, 

b) a polypeptide of Che invention, in a dosage range of 20 mg 500 m 
delivered intravenously and/or intramuscularly 3 limes (perhaps more) per week 

for morphometric and in situ analyzes. ^ 

Th, studies described in this example tested activity ot a poiyp P 

The srud.es ^ ^ lo 

invCTl ,on. However, one stalled m the an ^ ^ 

,0 test the activity of polynucleoudes (e.g.. gene therapy), g 



invention. 
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This animal model shows the effect of a po.ypepride of the inventton on 
_h— . The experimental protocol includes: ^ ^ 

a) Making a 1 - 1 .5 mm long mctston from the center 

lay "" 

c) Maktugapockerdtsbasetsl-LSmmformtheedgeofuteeye). 

f1 n m a 500me (daily treatment for five days). 
lolhecomeal dsi nado = 

Th tudl es ^^ ZZo»« east, modify the exerted stu.es to 
invention. However, one skilled anta gonists of the 

test the activity of polynucleotides (e.g., gene therapy), agomsts, and/o 



b) 

20 the eye. 

c) 



invention. 
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A- Diabetic db+/db+ Mouse Model. 

5 Che T ° d r°° SMtt 3 P0,yPCPdde ° f *" in ™ ,i0 " "» '« - P-cess 
cl.ege n e„c aUydiabetjcmollsemodelofwoun • P-. 

depend™, „„ fomaIio „ of „„„ ^ ^ ^ 
0 conuacuon (Ganne, M.H. ^ , ^ Res , ^ £ 

Am. / /tartc-i «5; 1 235 ( 1 990)). ' 

The diabeuc animais have » ; of ,he charac.eris.ic features observed in Type H 
.aoe.es ^eiiicos. „ omo2yg0us (db+/<Jb+) ^ ^ 

he,ero Z ygo„ s (dW +m) H._ MulaM ^ ^ J ~ 

ieveis. and suppressed ceil m J 7 """^ " n0m,a, 

40 55 (1985)). Penpherai neuropa.hy, myocardial complicauons and 

zr; T ons ' b ~ membrme ^ - ^ 

- 32<1984) - RobeiB °-""-.^,es 2 9 W :60-67(1980),Oiacomeili„« ; 
WW6(M73 (1979); D L £ <^ 

onions diab.be nrice deveiop hypergiycenria *. is resi,an. " Lu ^ ^ 
o»an rype ndiaba.es (Maude, , lmmunoL 120M15 _ nil » 

™" observed in u,ese anions suggest ,ba, heaiing in .his mode, 

may be s.nular ,o .he heabng observed in hu m an diabe.es (Greenhaigh, L, ^ 
Pathol. 136: 1235-1246 ( 1 990)). 7 

(db + / +ra Th ne r a,,y diate,ic fema,e c57buksi <db+/db+) — - d ** -«* 

(*«*«> heterozygous Httemrates are used in .his s,udy OaCon Laboratory). The 
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animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually, housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
5 Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B., J. Exp. Med. 172:2A5-25\ (1990)). Briefly, on the day of 
wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 
10 mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 
15 wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
20 measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
25 received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 
30 Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 

evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 
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Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
treatment (day 8). The wound area on day 1 is 64mnr, the corresponding size of the 
dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-June 
microtome. Routine hematoxylin-eosin fH&E) staining is performed on cross-sections of 
btsected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 
treatment with a po]ypeptide of the invention. This assessment included verification of 
the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 
epithelialization and epidermal maturity (Greenhalgh, D.G. et al, Am. J. Pathol. 136:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keradn antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated Jens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1 :50) with an ABC Elite detection system. Human colon 
cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 



PCT/USOO/07722 

WO 00/58496 

317 



B. Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
5 Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (1989); Wahler al. J. 
Immunol. 115: 476-481 (1975); Werb et al, J. Exp. Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert et al., An. Intern. Med. 37:701-705 (1952)), fibroblast proliferation, 
and collagen synthesis (Beck et al. Growth Factors. 5: 295-304 (1991); Haynes era/., 
10 J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 

monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck et al, Growth 
15 Factors. 5: 295-304 (1991); Haynes et al, J. Clin. Invest. 61: 703-797 ( 1978); Wahl, 
"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et al, Proc. 
Natl. Acad. Sci. USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 
20 process, the effects of multiple topical applications of the polypeptide on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
25 are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone ( 1 7mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
30 Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 
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The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
mg/kg) and xyiazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 
gauze prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponses. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement 
on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
cahbrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

The polypeptide of the invention is administered using at a range different doses 
from 4mgto500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. " 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/k g ). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total area of the wound. Closure is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8)" 
The wound area on day 1 is 6W, the corresponding size of the dermal punch. 
Calculations are made using the following formula: 

[Open area on day 8) - [Open area on day 1] / [Open area on day 1] 
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Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
5 bisected wounds. Histologic examination of the wounds allows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
10 considered significant. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

15 

F.*am ple 51: Lvm phariema Animal Model 

The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 

20 in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 

25 analysis. Male rats weighing approximately -350g are dosed with Pentobarbital. 

Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 

30 intradermal dorsum of both right and left paws are injected with 0.05 ml of 1 % Evan's 
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Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferential^ allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the 
lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 
lymphatic vessels in this area are then.electrically coagulated suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of -0.5 cm around the leg. Skin also may be anchored by suturing to underlying & 
muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 
Places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysis is a useful testing 
perimeter is also investigated. The weights of both control and edematous limbs are 
25 evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
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brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software( Chen/Victor). Data is recorded by one person, while the other is dipping the 

5 limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
10 legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee 
(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
15 sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



20 



Fvttmnle 52: SH B BC£SSlflD " f T NF alpha-induce d adhesion molecule expression 
K Y a Pnlvpeptid p of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 

25 (CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and 
endothelial leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 

30 determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. The 
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local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
* inflammatory responses, often resulting in a pathological outcome. 

The potential of a polypeptide of the invention to mediate a suppression of TNF a 
induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 
1 0 To perform the experiment, human umbilical vein endothelial cell (HUVEC) 

cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1% 
penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CG 2 . 
HUVECs are seeded in 96-well plates at concentrations of 1 x 10* cells/well in EGM 
medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMI-1640 supplemented with 100 U/ml ' 
penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or ^rowth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 
well plate to confluence. Growth medium is removed from the cells and replaced with 90 
ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 decree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 uJ of 0.1% paraformaldehyde- PBS(with Ca++ and 
Mg++) is added to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS( + CaJvlg) + 0.5% BSA and drained. Do not allow the wells to dry. Add 10 pi of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 
1-Biotm and Anti-E-selectin-Biotin are used at a concentration of 10 ug/ml (1:10 dilution 
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of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 
environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 \i\ of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 

5 PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 pi of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in triplicate are prepared from the working dilution of the 
ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10" 05 > 10 1 > 10' 5 . 5 
pi of each dilution is added to triplicate wells and the resulting AP content in each well is 

10 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 |il of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 pi of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 

15 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

20 invention. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

25 The entire disclosure of each document cited (including patents, patent 

applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both 

30 incorporated herein by reference in their entireties. 
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Applicant's or aeenrs file , lnt „ ; r r: , 

reference numbe7 PS536PCT j miemalJOnaJ application No. unassigned 



INDICATIONS RELATING TO A DEPOSITED IVIICROORGANISM 
(PCT Rule 1 3 bis) 



A. Themdicaiionsmadebd^ 

° n P a S e - 63 .line N/A 




b. il^t^JU-iCATIONOFDEPOSIT r -r- 

Further deposits are identified on an additional sheet f~l 




Name of depositary institution American Type Culture Collection " 




^f?f, ? f de P oslta ™ institution (including postal' code and coumrv) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 




LJaieo i deposit 

8 April 1 999 


Accession Number 

203918 


C ADDITIONAL INDICATIONS /leave blank if not applicable) This infection is continued on an add.tiona.shee, □ 





D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE fifU* inaction, are no, for q,,^,*^ 



Europe 



mir™^^ Resignations in which a European Patent is sought a sample of the deoosited 

££5X51 on SJSSS^ * ^ ° f L ^«SSU patent 

the issue of such a «Zl a P pl,catIon nas been ^fused or wrthdrawn or is deemed to be withdrawn only bv 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC) 



E. SEPARATE FURNISHING OF INDICATIONS C leave blank if not applicable) ^" _~r. ^ 

•ZZT^n^ ^ W '" ^ SUbm ' tled IO ^ *««-*'"' Bureau .ate, ^^^^o^^^. 
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international application 
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□ 
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ATCC Deposit No.:203918 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authonzes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application.' 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert m the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203918 



DENMARK 



SnSlT ^ r6 n r T" tS th3t ' Until the a PP ]ication has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 

shXn°iy be 6 SS ^ ^ ^ * 

shall only be effected to an expert m the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the applications made 
available to the public under Sections 22 and 33(3) of the Danish Patents AcT If such a 

r2T„ h T n ? Sd "I aPPliC3nt ' any ^ made ^ a P^y for he tosWng of 
a sample shall indicate the expert to be used. That expert may be any person entereTon aHst 

2T drawn up by the Danish Patent ° ffice - «* * S££2Z 



SWEDEN 



The applicant hereby requests that, until the application has been laid open to public ■ 
inspection (by the Swedish Patent Office), or has been finally decided upon by &e Swedish 

SS^^S^ 8 beeD -"J ° Pen t0 PUbHC ^ of alatpfe 

^n UT, t "? CXpert m the The rec * uest to this effect ^all be filed by the 

£2^. ^ ^e- a ^nal Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 

mfrSvfo^thet ^ H ^ 3 ^ ^ flled by the ap P ,lcant ^ "q-st 
third party for the furnishing of a sample shall indicate the expert to be used That expert mav 
be any person entered on a list of recognized experts drawn up by the Swedish Parent Office 
or any person approved by a applicant in the individual case 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorgamsm s^be 
made available as provided in the 3 1F(1) of the Patent Rules omy by meTssueTf a sat^le to 

moustnaJ Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 



a nucleotide sequence at least 

consisting of: or a lynuc leotide fragment 

of the cDNA sequence included in ATCC u P 

SEQIDNO.X; .ntide fragment of SEQ ID NO:Y or a 

J polypeptide fragment encoded by the cut 

N o:Z, whtch is hybridizab.e to SEQ B HMC ^ ^ ^jq : y or a 

w apoiy-eot— -^^^XCCOeposi. 
polypeptide domain encoded by the cUIn 

No :Z,whichishybridizabletoSEQlDNO:X; - moe Q f SEQ ED NO:Y or a 
polypeptide epitope encoded by the cDNA seq 

N o:Z, which is hybridizable to SEQ ID NO* ^ ^ ^ 

20 having biological actmty; 

(f) . polynucleotide which ,s a vana« of SEQ 

(g) . polynucleotide which is an allehc ^ S£Q m 
00 a polynucleotide which encodes a spectes homologu 

NO:Y; 3 . . . _ Qtr ; n cent conditions to any 

o„e of the polynucleotides spec.fled tn ,a, h . ^ 
hybridize under stringent condiuons to a nucletc acrd 
sequence of only A residues or of only T residues. 
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2. The isolated nucJeic add molecule of claim 1, wherein the 



10 



15 



20 



3. The isolated nucleic add molecule of claim 1, wherein the 
polynucleoude f ragmenI compnses . „ n 

identified as SEQ ID NO- Y or rh , • g S£qUenCe 

V iu NO. Y or the polypeptide encoded by the cDNA ™, 
ncluded in ATrrn^ • ~ cuna sequence 

ATCC Deposit No:Z, which is hybridizable to SEQ ID NO.X. 

4. The isolated nucleic acid molecule of claim 1 wherein the 

z cr e " ce ,ndnded in atcc ^ n °* — * ,„ 



25 



7. 

claim 1. 
8. 



A recombinant vector comprising t „e isoiaced nucleic acid molecule of 



30 



»■ Arecombtnanthost cell produced by ,hc method of claim 8. 

>°- The recombmant host cei, of Cairn 9 comprising vector sequences. 
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11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
5 included in ATCC Deposit No:Z; 

(b) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO:Y or the encoded sequence included 

in ATCC Deposit No:Z; 
10 (d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence included 

in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO: Y or the encoded sequence included in 

ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO: Y or the encoded sequence included in 

1 5 ATCC Deposit No:Z; 

(g) a variant of SEQ ID NO: Y; 

(h) an allelic variant of SEQ ID NO:Y; or 

(i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
20 full length protein comprises sequential amino acid deletions from either the C- 

terminus or the N- terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 1 1 . 

25 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 1 1 . 

15. A method of making an isolated polypeptide comprising: 

30 (a) culturing the recombinant host cell of claim 14 under conditions such that 

said polypeptide is expressed: and 
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(b) recovering said polypeptide. 

1 6. The polypeptide produced by claim 1 5. 

5 1 7. A method for preventing, treating, or ameliorating a medical condition, 

comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

18. A method of diagnosing a pathological condition or a susceptibility to 
3 a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

1 9. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner: and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 

21. The gene corresponding to the cDNA sequence of SEQ ID NO: Y. 
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22. A method of identifying an activity in a biological assay, wherein 
method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

23. The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 50 Human Secreted Proteins 

<130> PS536PCT 

<140> Unassigned 
<141> 2000-03-23 

<150> 60/126,508 
<151> 1999-03-26 

<150> 60/174,871 
<151> 2000-01-07 

<160> 146 

<170> Patentln Ver. 2.0 



<210> 1 
<211> 733 
<212> DNA 

<213> Homo sapiens 
<400> 1 



ssss ssss :~ ts 
ss »r~ ~" = ssss 

aggagcagta caS^acJ Scc«SS ^<=«agaca aagccgcggg 

ggctgaatgg caagg^tac ! * " tCagCgtCCt ^accgtcctg caccaggact 

agaaaaccat ctccaafg" aaaaaocaS t<=tCCMC " ^cctccca acccccatcg 
catcccggga tgagctgacc II™!? ^ cccgagaacc acaggtgtac accctgcccc 
atccaagcga c^cgccgtg !! 99 tCaffCCtjM "gcctggtc aaaggcttct 

ccacgcctcc cgtgc'tggac S£££I ££55 -cggagaac aactacaaga 
acaagagcag gtggcagcag gggaa cgt cat c "acagcaag ctcaccgtgg 

acaaccacta cacgcagaaa I«v-I^? tct catgctc cgtgatgcat gaggctctgc 
gactctagag gat * agCCtCtCCC tgtctccggg taaatgagtg cgacggccgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
733 



<210> 2 
<211> 5 
<212> PRT 

<213> Homo sapiens 
<220> 

<22l> Site 
<222> (3) 



<223> xaa eguals any of the twenCy ^ 



<400> 2 
Trp Ser Xaa Trp Ser 
1 ^ 5 
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<210> 3 

<211> 86 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gcgcctcgag attfccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 
cccgaaatat ctgccatctc aattag 



<210> 4 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 4 

gcggcaagct ttttgcaaag cctaggc 



<210> 5 

<211> 271 

<212> DNA 

<213> Homo sapiens 

<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 

gcccctaact ccgcccagtt ecgcccattc tccgccccat ggctgactaa ttttttttat 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 

ttttggaggc ctaggctttt gcaaaaagct t 



60 
120 
180 
240 
271 



<210> 6 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 



<210> 7 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 



<210> 8 

<211> 12 

<212> DNA 

<213> Homo sapiens 
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<400> 8 
ggggactttc cc 

12 

<210> 9 
<211> 73 
<212> DNA 

<213> Homo sapiens 
<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccacaact ttP , . 

ccatctcaat tag ssyy ctccgggact ttccatcctg 60 

73' 

<210> 10 
<211> 256 
<212> DNA 

<213> Homo sapiens 
<400> 10 



ctcgagggga ctttcccggg gactttccgg ggactttcco aa ac ^^^„ . 
caattagtca gcaaccatag tcccgcccct aLt™^ g f* Ctttcca tctgccatct 
cagttccgcc cattctccgc ccca^ggctg "t^ttttt StatSto ^""^ 
ggccgcctcg gcctctgagc tattccaaal arZ tttatttatg cagaggccga 

cttttgcaaa aagctt tattcca ^a gnagtgagga ggcttttttg gaggcctagg 



<210> 11 
<211> 1424 
<212> DNA 

<213> Homo sapiens 
<400> 11 



, 9 "= ™.« «~s — 

atgacacagt tggacttaaa aat^!! ^tttgggcct caatttctac taattctatg 
ggtatctcag ac!"t«ta !! ! g "* a ^ ac tgac tt aata aagctttccj 

tgcatttctg gaaaggcttc cc " a ^angagtttg tgtatatgtg tatgtgcaca 
tgtctataat gagaaltaaa a c " attaaa ^* taattaagtt ataaatgtgt 
ttttgtgctt trgtttat" c£g"«" ca^f^ atttCC ?"» ""gggtat 
aatgtgtgta tcatccata tS«tI« «« ^ tgttaCacaC ^^gcagag 
ttattgaaag aatcagtagc 1 1 gccaCa S«a gactaagtta ttatccaatg 
ggcctctctc ctaL JgS"c?" tCCtagtata «^"tctt 

atcatttatt gctagacaga aataaaa^* 9a93aatgaa ctgatctgac tatgattaag 
aatttattto ot«S agtaaaatta gagattatcc atagaacatt ttaatcttgt 

oui.LOLi.tg 9"-SLgtt.gta gaacacctga ctttt-ri-r-=>t- 

aaaacgttaa gtcaatatta r^r^^^Z CCttCctcat tgtatttggc aaatgtgtta 

™S SSSS -rf : 

^",", s :: iztiiiv," 
ssss ™£ 

».««-. « agcc „ gg *»™ 



60 
120 
180 
240 
256 



1140 
1200 
1260 
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4 



agccaggtac agcggtatgc acctgtagtc ctagctactc gggaggctga ggcaggagaa 1320 
tcacttgagc ccaggagttc aaggcagcca gtgatccgtg atcaaaccac tgcactccaa 1380 
cttgggtgac aacatgggac cctatcttaa aaaaaaaaaa aaaa 1424 



<210> 12 

<211> 2384 

<212> DNA 

<213> Homo sapiens 



<400> 12 

gatgaatatg 

atctcccttg 

gactttgata 

ctcaaaatgt 

agatcatggt 

acacattctg 

gaaactttag 

gatcaccctg 

tacaatgaca 

ggagatgata 

caggggatta 

aaatttgtca 

aaaaatcagg 

cgaatgctga 

gagtgggctg 

ggcttacctg 

atctctttca 

ctgcctgatt 

atgaagctgc 

aagctttgtt 

cagtactagg 

taaccttctg 

ctgggcctgc 

ctggtaaaac 

gacagagcat 

atggcaatag 

aacactactg 

aacttgatta 

ctatgaattc 

atgattcata 

taaaatgaca 

ggctaactgg 

tagaacccag 

aggtaaaact 

taaaatttta 

ttccttataa 

cctgttttta 

ttcacacctt 

tcatttcatt 

tttcttttta 



ttctttcaac 
atgatgtccc 
tttttgaact 
ttgctcgctt 
tacaaattat 
ccgatgtgct 
atccaattga 
ggagaaccaa 
ctgctgtgct: 
aatgcaatat 
tcgacatggt 
acagcatcaa 
aagtgataaa 
ttaaatgtgc 
cacgcatttc 
tggtgatgcc 
ttgattactt 
taatgcagca 
ggaacctccg 
ccttcggtca 
cagaacagcc 
cagccaccat 
tgcaggagct 
acaaggtctg 
gcctattgca 
gatctttagc 
agagtgactt 
ttaatatcaa 
aaaaatactt 
ttcattatgc 
cttttactgc 
aaaaagctgg 
ggctctgaaa 
agactctctt 
taattcaatt 
aaacaaagaa 
tctacggtgg 
gaataagcat 
ttaaactcgt 
agaaaaaaaa 



aaaaaacact 
accacggata 
ggaggctgcc 
tggaatctgt 
cgaagccaat 
tcatgccact 
tgaggtcgct 
ctccttcctg 
ggagagccac 
atttaaaaac 
cttagccaca 
caaacccttg 
cactatgctt 
tgatgtgtcc 
ggaagaatat 
agtgtttgac 
catcacagac 
tcttgacaac 
accacctcct 
tttggaattc 
cccgatctgc 
ccaatgccat 
cttcagaaag 
gagtgcccct 
aacaattctc 
aactttttca 
ctcttttaaa 
ttaaaatgtt 
cagagccaaa 
attacttggt 
actatagaaa 
ggtcgtattc 
cagctctagc 
gttggttcgc 
tccaaaagtc 
caaaaattga 
gaatctttga 
aataccataa 
atttgtggct 
aaaaaaaaaa 



caaatggttt 
gctcgggcca 
acccacaata 
gaattcttac 
tatcattcct 
gcctattttc 
gcactcatcg 
tgtaatgctg 
catgcggcct 
atggagagga 
gaaatgacaa 
gcaacactag 
aggactccag 
aatccctgcc 
ttttctcaga 
agaaatacct 
atgtttgatg 
aactttaaat 
gaatagtggg 
ctgagggcag 
atagcctgtg 
tactgtcaag 
gcacatgagg 
gcaaagggta 
tcagttacgt 
catcatagaa 
attgagtagc 
ttatttattt 
gccaacttca 
atacagactt 
tattcatgta 
taagtgctaa 
cgcctaatgc 
aaagaaaagt 
tactctattt 
atatttaatg 
tgccagaaat 
aaaatgacac 
ttrttcccag 
aaaaaaaaaa 



caagcaatat 
tggaaaatga 
ggcctttgat 
actgctccga 
ccaatcccta 
tctccaagga 
cagccaccat 
gaagtgagct 
tggccttcca 
atgattatcg 
agcactttga 
aagaaaacgg 
agaaccggac 
gacccctgca 
ctgatgaaga 
gcagcatccc 
cttgggatgc 
actggaaagg 
agacaccacc 
ccagagctcc 
aaagcccacg 
tgagactcgg 
accacggttt 
ttgatggact 
tcagcactta 
ggtgcaatcg 
agatgaaaaa 
tattaaaagc 
aataccgtga 
attttcataa 
tgttaaactt 
agaaggctgc 
acctcacagg 
taggacttaa 
tatactgttt 
aattgacatt 
ttataaagag 
ttgacatgtc 
ataaaaatga 
aaaa 



aatcactccc 
ggaatactgg 
ttatcttggc 
gtcaacgcca 
ccacaattct 
gaggataaag 
tcatgatgug 
ggccattttg 
gctgaccact 
gacactgcgc 
gcatgtcaac 
ggaaactgat 
cctaatcaaa 
gtactgcatc 
gaagcagcag 
caaatcccaa 
ctttgtagac 
actggacgaa 
cagagccctg 
ttggtccttt 
gggacatcag 
ccactgtagc 
gcctcagttt 
tcctgccagc 
agaacggcta 
ctcacttggg 
ttaaaatttg 
tcaatatttt 
ccaaatttac 
tgcaaattaa 
ttctgattga 
ttctactgta 
taactcccca 
cacttttttc 
ctacaaaata 
ttataaccaa 
gttctgtatc 
aatgtatttg 
aattaaacca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 . 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2384 



<210> 13 
<211> 1417 
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<212> DNA 

<213> Homo sapiens 



<400> 13 
gaattaatgg 
gctgttcaac 
acatatcaca 
tgtatgtaca 
cccattcttt 



gggacagaat 
caagtgctag 
cagtccggca 
cagtgaatat 
ttggcaaaat 
tatgcaaaac 
agaacaagaa 
aattgatgat 
aaggacccct 
t tcagaacac 
agaaagctat 
tctttgaatc 
agaacgtctt 
ttgtcaagta 
aaactgtcag 
gtaaatgcag 
aatttctgag 
caccatattt 
attgcttttt 



aactcgccta 
ttttctactc 
aggagaacct 
ttgctcacca 
gtgatggcac 
gcttttnggc 
gaacttttca 
ggtactgcac 
atattgcaag 
tactgcccta 
agtgatggat 
atatcaagaa 
gatgctacaa 
ggcagctgcg 
agaaagaaga 
gtcttgaata 
gcccattggt 
acctcctggc 
aagcacctca 
gcagcattat 
gccctagctt 
caaatcggag 
ggccttacag 
acaaaaaaaa 



tcagacttta 
agtgaggaat 
tcaaaaactt 
cttgctgacc 
tgctactttt 
ccaaatgcgg 
aatatggacg 
caactaaaga 
gctatgggga 
gaggacatat 
gaaggacccc 
gaggttccag 
gccagcttgc 
ttctcttcca 
gcagctgccc 
tgtggattct 
tttggtgaac 
ctgtacgagg 
attcattgac 
ttcatgctgc 
tggaacgagg 
atattttagg 
gaattaagga 
aaaaaaaaaa 



ctagaggcaa 
atcttccatt 
ccccagttgg 
ctcgggcatc 
gtggatcttg 
gcacagaaag 
atgaagagaa 
gacttggaat 
ctttactcaa 
ctactgaaga 
aagtatttgc 
tctatgtgcc 
aagaaattgg 
gtgaagtaaa 
ttgctaaaat 
tcccttggca 
cagtacatct 
ctttgtttaa 
tttctagcca 
ttccagagcc 
aattgggaga 
ggtgtggagg 
gacttcctgt 
ctcgagg 



caaccagtag 
tgttccatga 
ctgctattca 
agttcagatt 
tacckggctt 
tgaacttctg 
ttattctgca 
tgtgtggcag 
tacagcaatt 
tggtgatagg 
acctttatct 
aaaatggatg 
ggatcggtgg 
agctttaatt 
taaatagctc 
taattactcc 
tggaagtttg 
gaactgttta 
tcttcctttg 
ctctgggagc 
ttccaggagt 
a 9gggaaggg 
aatatttctt 



tgatcaatgt 
tgttgtacca 
tcacaacaac 
gcgtcttgcc 
caggagactt 
gaaagattat 
gcaagtaaag 
gatgtcctgc 
tctgaggtca 
ttatattcct 
gaagaaagca 
ccattcaagg 
gcagatggaa 
cgtgccttgt 
catcttctta 
cttaaagact 
actttacaga 
ttaagataaa 
attagctaac 
tatatacatt 
cagggtagag 
aggaatgggc 
tccaataaat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1417 



<210> 14 
<211> 1292 
<212> DNA 

<213> Homo sapiens 



<400> 14 
cggcacgagc 
attgtgatgt 
ttgcttttgt 
tgcacataca 
gtcttaaaag 
atgctaagtg 
agaatcttaa 
cgagagagga 
gactaagttc 
atactaaaat 
aagaaaatga 
ttacaatgtg 
tttgtcaatt 
atttggcaat 
taaattggac 
gaaaacacag 
ttaatatcca 
gcactttggg 
aacatggtga 



tgggattaca 
ttcatgcacg 
ttcctgtact 
cacacatata 
ggaaagaaat 
aaataagcca 
aaaagtgaaa 
ggtaataagg 
tggagatcta 
ttgcraatag 
taactgtatg 
tacttatatc 
atacctcagt 
gactttttgg 
tacatcaaaa 
ccacagaatg 
aaatatataa 
aggctgaggt 
aaccccatct 



ggaatgagcc 

taagttttca 

tttgtgtcat 

tatatataca 

cctgtcattt 

aacactgaaa 

ctcatagcag 

agattttggt 

gtgtagagca 

agtagatctt 

aagcaatgat 

aaaacatcag 

gaagctgaag 

acacgacagt 

ttaaaaactt 

ggagaaaaaa 

agaactcctg 

gggtagatca 

ctactaaaaa 



accatgccta 
attttgatgt 
atccaatcat 
acagatatat 
gcaacaacat 
ggcaaatagt 
cagagagtag 
aaagggtaca 
tagtgactat 
aaatgttcac 
atgttaatca 
gttgtatacc 
aaaaagaggg 
aaaagcatag 
ctttgcatca 
ctacttgcca 
accttgtgat 
caaggtcagg 
tacaaaaatt 



acgagtataa 
aatcttgcta 
gtgtattata 
ataaaatgaa 
ggatgaacct 
gcatgatctc 
attggtggtt 
aactttcagt 
aatgaacaat 
acacacacac 
gcttgattgt 
ttaaatatat 
gaaagactta 
gcaacaaaag 
gaagccacaa 
accatagatc 
ctacccacct 
agtncaagac 
agctgggcac 



aatattgttg 

cttgtcatct 

tatatatata 

atattattca 

ggaagacatt 

atttatatgt 

cccaggggcc 

tatgcaaaat 

acagtattgt 

tcacacatga 

agtgatcatt 

atgattttta 

atgatattgg 

taaaaataga 

tcaacaaagt 

tgataagagg 

cagcctccca 

cagcctgacc 

ggtggcgcat 



60 
12 0 
ISO 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
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acctgtaatc ccagctactc aggaggctga ggcaggagaa ttgcttgaac ccaggaggca 
gaggttgcag tgagccgaga tcttgccatc gtactccagc ctgggtgaca gagcaagact 
ccgtctcaaa aaaaaaaaaa aaaaaaaaaa aa 



<210> 15 
<211> 2604 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1286) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1350) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1369) 

<223> n equals a,t,g, or c 



1200 
1260 
1292 



<400> 15 

gagctaatcc cctataaatg attaataatt ctttacatta acatttcctc ttcaaattac 
tgtgttcttt ctgtctcctg actttgactg atactaggac aggaagccga agaaagaatt 
agtgttctgc atgggaccaa gctcacacat gaacatcact tctcatcagc ctcctcatca 
caattttatg cttcttttag atatcatttt tgttctagca tggattttga tgttgcttac 
aaacatttcc tgagtacata ttgtgtattt gagaactaat cataacatct aaaagcagtg 
caaaatgagc aacacacata cacgtgtatg tgcacacaca cacacacaca cacgactact 
cctattggga gttgagacaa caggcttcaa catcaactgt gtccttaact agcactgaga 
atatcagaga gaaagccctc tgagcttttc tctttgaggc ttgatgagat aaattgaaga 
tattttctgc tcaaaaaatc gataatattt gatctgagtg gtgtgaatgt caaacagcaa 
aatgttagtg aaacaaaagg acagttttga aggctagcca tggattctgg ggctggtgag 
aggcaccgtg agagacatat ggagtgacca ttgagagcaa gaaaagatgt tctgggctgg 
aagttgttct ccttgtgcca aatgcaagga aatctatgaa aaccctctca ccacatagaa 
gaagccattc ttttcttttt ttcttttctt tttgagacgg agtctcgctc tgtcacctag 
ggtggagtgc agtggcgcga tcttggctca cggcaacctc cgcctcccag gttcatgcca 
ttctcctcct tcagcctcct gagtagctgg gactacaggc acccggcact gcgccaggct 
acttttttgt attttcagta gagatgggat ttcaccatgt gagccagggt ggtctcgatc 
tcacgacctt gtgacctgcc cgccttggcc tcccaaaatg ttgggattac aagcatgagc 
caccatgcct ggccagaaga agccattctt aggcaactac ataacagaca tatttttcaa 
agcaggaaaa gatacacaga aacacgtgga agcaaatgta aaaccataaa tctacataga 
catggtagat ttttatttta aagtctgaat tttgggcatt tgcagattga acaactggga 
actttttcta ttaacagtcc tgcattctat aataaacaga ccaatgggaa ttaaattagg 
ttagtattca aaaaaaaggt cagcangtga taaagagcca gggcagctgt caaatgaaaa 1320 
gacttggcgc aggtaactat tctggatagn taatgtcctt agacctagng actcacctct 
aacaaagaca ctgcagcaaa agtgataggc tatcatttct gagatztaagt ttaaaaaggt 
gttgacttcc accatcgcac acacacactc tctctctctc gatcactgtc atgctcattc 
tgatgaagtc agctgctgng ttgtaagctg ttgtatgaag ggacacgtgt gacaagaaac 1560 
tgagagtagc ttctgtccac actcagcaag atttgaggcc ctcagtctac tattatgcag 1620 
cactgaatct tccttagatc cttcttcact caagccttga gatgagacca cagcctctgc 1680 
cgatatcttg attccaaccc tgtgagacac cttgagggac agacaccaaa ctaagctgtg 1740 



' 60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



1380 
1440 
1500 
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cccaggttcc 

tttgtcacac 

ccagcacttt 

tggctgacaa 

acatgcctcc 

aggttgcagt 

tgtctcaaaa 

ttttctgtgg 

attttttcat 

gtgttagcag 

ctcgtgataa 

tcttcacatg 

tgcctccctc 

ggctggagtg 

cacgccattc 



cgacccacag 
agcaatagat 
gggaggacga 
ggcaaaaccc 
cagctacttg 
gagccaagat 
acaaataaat 
ctgctgtaac 
ggttatggag 
gaccacactc 
catcattgta 
gccccttcct 
nttttttttt 
ctggagtgca 
tcctgcctca 



atactgtggg 
acataaaaga 

gg^gggcaga 

tgtctctaca, 
ggaggctaag 
tgagccactg 
aagtaagcaa 
aaactaccac 
gccagatgtc 
cctctgcagg 
gccttcgtgg 
gtgtgtgtgt 
tttttttttt 
gtggcgcgat 
gcct 



ataacacatt 
tgccgggtgc 
tcacttcagg 
vaaaatacaaa 
gcacaagaat 
cactctagcc 
ataaataaat 
aaagttggtg 
caaaatcagt 
ttccccctgc 
atggcacttt 
gtgtgtgtgt 
tttggagacg 
ctcagctcac 



tgctgtttaa 

agtggctcat 

ccaggagttt 

aactagctgg 

cacttgaacc 

tgggtggcag 

aaagagtatc 

ggttaaaacc 

atcactaggc 

cagctgctga 

taaatctctg 

gtgtgtgtgt 

gagtctcgct 

ccaagtccgc 



gcaactaagt 

gcccgtgacc 

gagaccagcc 

gcatggtggc 

tgggagacgg 

agngaggcac 

gttacaccgg 

acagaaatct 

tgaaattacg 

cattccttcg 

tctaccccca 

gatctccctc 

ctgtcgccca 

ctcccagatt 



1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2604 



<210> 16 

<211> 2259 

<212> DNA 

<213> Homo sapiens 



<400> 16 
ggtcgaccca 

cggggctgga 

ataacaccct 
tgggcctctg 
gcagaggccc 
cacccttccc 
cctggcctct 
tatttgagga 
ctgaggtttc 
cccactccct 
cgcacgacga 
aaaagagaga 
aagagcctct 
tccccacatg 
tagagcaggc 
tttgttattt 
ctcggctcac 
agtagctggg 
agatggggtt 
ctgcctcagc 
tgttgttgtt 
aatctccggc 
ccagagtagc 
gtagagaggg 
ccgcccacct 
gttatttctt 
taatttcaga 
tcttcgtccc 
gtgacaatcc 
ccaggccctg 
ctccaccacc 
tcccaccgtt 



cgtcgtccgg 
cagctctctt 
agtcacaatg 
cctggagtat 
tccccactcc 
tccctcagcg 
cctgcacgcc 
gcaaaagaag 
ygagcttaag 
tgccaggttt 
cagcaggaac 
gaagacatca 
actgaaaaat 
ragggaacac 
acaagactgg 
ttgagatgga 
tgcaacctct 
attacaggcg 
tcaccatgtt 
ctcccaaagt 
tttaagacag 
tcaccgcaac 
tgggattaca 
ggtttctcca 
cggcctccca 
caaaaggtaa 
tcctttggct 
tgtcacagta 
agcaagaaat 
tgctgggcag 
gagtggcacc 
aacctggtgc 



aagccaggag 
ggggaccttc 
ccctttcagt 
tcacagaccc 
acctggatta 
tgtctggccc 
atgcaggcct 
caaacgctag 
gccgtgcagc 
caggcacccg 
agcgcggcct 
gagcctaaag 
atggatcatc 
ccgacttagc 
gacactggac 
gtttcgctct 
gcctcctggg 
cctgacacca 
ggccaggctg 
gctgagatta 
aatttcactc 
ctccgcctcc 
ggcatgtacc 
tgttggtcag 
agatgctggg 
tcatttgtca 
tgggcagttt 
gcttgggatg 
ccctcgctag 
agtgtggtat 
tgccctattg 
tactgggaag 



tcctttagaa 
cctgtgcacc 
tccccaaaaa 
tcagtcgggc 
aagcaggtct 
gaccagcacg 
ggcccttgcc 
tgggtgcatg 
agctggctct 
tggatgagca 
cagccaggaa 
gaaacagctg 
acagatccaa 
aaatgggacc 
agaaggttgt 
gttgcccagg 
ttcaagcgat 
cgccccgcta 
gtctcaaact 
caggggtgag 
tttgttgccc 
caggttcaag 
atcacaccca 
gctggcctcg 
attacagggg 
agagtaaaac 
tgattttccc 
acccccagtc 
ttccacaccc 
gtcagggtgt 
caaaggaatc 
ttccacacag 



gtctatgatt 
tgtgaccgtg 
agctagactg 
cccagcttgg 
gcctggcgcc 
cagcttccat 
aaccactgga 
agtggtggca 
gctcccttgw 
gncagagagt 
taatccagga 
ggctccgaac 
mcagaaaaat 
ggtccccagg 
tcccatgatg 
ctggagtgta 
tctcctgcct 
attttttgta 
ccagacctca 
tcaccgcgcc 
aggctggagt 
cgattctcct 
gctaattttt 
aactcccaac 
taagccactg 
ccagaagctc 
cgtgtttgca 
cacatggaaa 
acgcaccgag 
gccggtttta 
cagttcctcc 
taatctgagc 



cccatcaccg 
tctgcccctc 
gtcccacttc 
atgagtgtca 
ctgcaccaca 
gatggcaggg 
ccttagtaaa 
gagtctggtt 
kattctggtg 
ctacagaaca 
agtgtcccgg 
ggcctctcag 

ggggscgatg 

gtcaggctct 
gtttttttta 
atggtgcgat 
cagcctcccg 
tttttagtag 
ggtgatccac 
tggccaatgt 
gcaatggcgc 
gcctcagccc 
tgtattttaa 
cccaggtgat 
tgcccggccg 
tgacaggcca 
tggcatgaag 
acatcaggga 
cgncggcgtg 
ggtaacaaga 
ggaataacag 
agtgactcat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 1 
1680 
1740 
1800 
1860 
1920 
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ggaaggatga 
aagccagggg 
gctttcccaa 
tggcagcaac 
cttttcattt 
aaaaaaaaaa 



ggaacgtttg 
ttagcacctg 
actcctgcag 
cttttttcta 
agaggagctt 
aaaaaaaaaa 



ctccagcttc 
gccagcttat 
ccctcctgag 
gtagtttttt 
aataaatgct 
aaaaaaaaag 



tctccctttc 
gtggcagatg 
tccgacttcc 
cccagcagtt 
ttttaaaaaa 
ggcggccgc 



cagcaagggc 
gtctcagtta 
gttgatagca 
ttccatttct 
aaaaaaaaaa 



agagctccca 
caacttcgct 
aggcactggg 
ccacagtatc 
aaaaaaaaaa 



1980 
2040 
2100 
2160 
2220 
2259 



<210> 17 
<211> 1535 
<212> DNA 

<213> Homo sapiens 



<400> 17 

ggcacgagat 

taatttaggg 

ggccatataa 

tacagattac 

gctgcttcca 

gagtgggcta 

cactcttagc 

gaaactcctc 

ttgagagtaa 

ttacctatca 

aaataagtac 

tttttttttt 

agcctcccaa 

ttttagtggg 

gtgatctgcc 

ggccttgaaa 

gtactttctc 

tgacagtctt 

atcttggctc 

ctagtagttg 

agagacaggg 

cactttggga 

tgacatagtg 

acttgtggtc 

aaggctgcag 

tgtctcaaaa 



cttagtgttt 

aagaatcact 

cgttactcgt 

acttttttgt 

accctgagtt 

tatgcatacc 

atctcaagat 

tttgatctgc 

acat.at.aaat 

gtgaactttg 

tgtgaccttg 

gagtcttgca 

gtagctggga 

gacagggttt 

cacctaggcc 

gattattttc 

tcacacatac 

tttgagacag 

actgcaacct 

ggaatacagg 

tttcactgtg 

ggctgaggca 

acacccaatc 

ccagctactc 

tgagccataa 

aaaaaaaaaa 



ttgtatcggt 

taaaataaca 

ttttcctaaa 

ttgtttgttt 

taacccagga 

tactcatcaa 

aatgcatgca 

tgaaagtaat 

ttgaaagctg 

gtagtgacac 

aaagattttt 

ctgtcaccca 

ttacaggcac 

cgatatgttt 

tcccaaagtg 

tatttctgac 

tgtatttttt 

agttttgctc 

ccgcctcctg 

catgcgccac 

ttagccagga 

ggaagttcac 

tctacaagag 

tggaggctga 

ttgcgtcccg 

aaaaaaaaaa 



caaaaattta 

gtggcaaaaa 

tgtttagtca 

ttactgtctt 

acaatactgc 

agctattatt 

ctcagttccc 

gatggctacc 

tttattgata 

atacagactg 

tttttttttt 

ggctagagtg 

cccactacca 

gccgggctgg 

ctgggattac 

ccattatata 

aacttgagag 

ttgttgccca 

ggttcaagga 

catgcctggc 

tggtctggat 

ttgagcccag 

ataaaaaact 

ggtaggaaga 

gcactctgcc 

aaaaa 



tctgactgaa 
tactgtagaa 
ttttttactg 
cacaaatgct 
aaactgctca 
taaagaatta 
aaagtgtatt 
atcttaaaca 
tattgattat 
gtatttataa 
tgagacttgc 
cagtggcaag 
cacccagcta 
tctcaaattc 
agacgtgagc 
ccacccatac 
agtgtatttg 
ggctgaagtg 
attctcctgc 
taattttttg 
ctcctgacct 
gagttcataa 
agccgggcat 
tcacttgagc 
tgggcaacag 



taattagaaa 
tgtcttgatt 
ttcctttaac 
tccaaatatg 
attcagtagt 
tattttttag 
attgcttctt 
gaccctaagg 
cagtggtcac 
cgtgcaggca 
actcaaaaga 
atctcggctc 
atttttatgt 
ctggcctcaa 
taccacacct 
tgtagtgctt 
gtagactaga 
cagtggcgca 
ctcatcctcc 
tatttttagt 
gtaatcccag 
ccagtctggg 
ggtggtgcac 
ctaggagctc 
agggagaccc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1535 



<210> 18 
<211> 1292 
<212> DNA 

<213> Homo sapiens 



<400> 18 

ggcacgagct 

ttgtgatgtt 

tgcttttgtt 

gcacatacac 

tcttaaaagg 

tgctaagtga 

gaatcttaaa 



gggattacag 
tcatgcacgt 
ucctgtactt 
acacatatat 
gaaagaaatc 
aataagccaa 
aaagtgaaac 



gaatgagcca 
aagttttcaa 
ttgtgtcata 
atatatacaa 
ctgtcatttg 
acactgaaag 
tcatagcagc 



ccatgcctaa 
ttttgatgta 
tccaatcatg 
cagatatata 
caacaacatg 
gcaaatagtg 
agaaagtaga 



cgagtataaa 
atcttgctac 
tgtattatat 
taaaatgaaa 
gatgaacctg 
catgatctca 
ttggtggttc 



atattgttga 
ttgtcatctt 
atatatatat 
tattattcag 
gaagacatta 
tttatatgta 
ccaggggccc 



60 
120 
180 
240 
300 
360 
420 
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gagagaggag gtaataagga gattttggta aagggtacaa acrttcagtt atgcaaaatg 
actaagttct ggagatctag tgtagagcat agtgactata atgaaccata cagtattgta 
tactaaaatt tgctaataga gtagatctta aatgttcaca cacacacact cacacatgaa 
agaaaatgat aactgtatga agcaatgata tgttaatcag cttgattgta gtgatcattt 
tacaatgtgt acttatatca aaacatcagg ttgtatacct taaatatata tgatttttat 
ttgtcaatta tacctcagtg aagctgaaga aaaagagggg aaagacttaa tgatattgga 
tttggcaatg actttttgga catgacagta aaagcatagg caacaaaagt aaaaatagat 
aaattggact acatcaaaat taaaaacttc tttgcatcag aagtcacaat caacaaagtg 
aaaacacaag ccatagaatg ggagaaaaaa ctacttgcca accatagatc tgataagagg 
ttaatatcca aaatatataa agaactcctg accttgtgat ctacccacct cagcctccca 
gcactttggg aggctgaggt gggtagatca caaggtcagg agttcaagac cagcctgacc 
aacatggtga aaccccatct ctactaaaaa tacaaaaatt agctgggcat ggtggcgcat 
gcctgtaatc ccagctactc aggaggctga ggcaggagaa ttgcttgaac ccaggaggca 
gaggttgcag tgagccgaga tcttgccatt gtactccagc ctgggtgaca gagcaagact 
ctgtctcaaa aaaaaaaaaa aaaaaaaaaa aa 

<210> 19 

<211> 1050 

<212> DNA 

<213> Homo sapiens 

<400> 19 

gaattcggca cgaggcaaga ttagcacaaa gcatactaat gttttttgaa atacacccat 
tgttaacatt ttgtaccatt tgctttatca tttgcactct gtgtgttggg ggtctgtgtg 
tgcagtatgc aataggtttt tcttaaacca tgttagagta agttgcatat atcaaagaaa 
taccttttcc cacaaataaa cttaagtagt tccccaaaat aaggatattc tataaaacca 
tagtatagct agcagtttta ttaaatttaa ccttccatat tccagtttta tcagttgatt 
ccataatgtc ctttgtggca ctttgttact ctcgtacatc atcccatcca ggatcaggta 
tttcatttag ccctcatgtg tcttcagtca catttaatct ggaacagttc ctcagctttt 
gtcttttttt ttttttttga ccttgatgtt tttgaggaat agtctttgtt ttaaaataga 
gtatttctca tattgtcctt tttttttttt ttttttgaga cagagcctcg cactgtcact 
cgggctggag tgcagtggca taatctcggc tcactgtaag ctcctcctcc caggttcaag 
ctgtgctcct gtctccacct cccaagtagc tgagattaca gttgcccctg accacatcca 
gctaatattt ctattttggt agaacaaggt ttcaccatgt tggccaggct gttcttgaat 
tcttgacctc aagtgatctg cctgccttgg cttctcaagg tgctgtgatt ataggtgtga 
gctactgtgc ccagccctaa gtaatattct aatgcgttat tatgagagaa aatcattctt 
atagttaaaa ttaaatcaaa ataattagta tgtcatttta ctaattgtac ttttatgtga 
taaaaccact tttttttaaa gttttggatt gtgttaattt ttcaattcaa catttataat 
gttaaatact gttatacatt caataaagtg ttattatgcc actaaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaactcga gggggggccc 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1292 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 • 
720 
780 
840 
900 
960 

1020 

1050 



<210> 20 

<211> 2157 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1334) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
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<223> n equals a , t. , g, or c 
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<400> 20 

ggcacgagca 

gaaggcagtg 

gtcttggttt 

aaaacagctt 

tgtgttttaa 

tgaagtaaat 

aataaattta 

agtaacaagt 

cacatccatt 

cattcatgct 

ctttaccttt 

ttgcctgcag 

caacaagcta 

agtacactct 

tcaagtgata 

ttagactctt 

tggcaataaa 

ggtatttcat 

acctcacgcc 

ggagtttgag 

tagccgggtg 

aatcgcttga 

gcctgggcga 

aaaagaaatc 

actaatgcat 

ccaactttca 

gacagaatgt 

gaagagtcat 

aaaatacaag 

gcaatttcct 

cctcagttaa 

tttagtaatt 

gccagctttt 

ttgcccaggc 

gccaggatta 

tttagctggg 



tgcctatcac 

acactgatga 

ttaacaaaga 

acagaataaa 

actgttatta 

aatttacagt 

gtgtagctta 

gtacagtgtt 

caccactcat 

aagttcccta 

tctatattta 

tatttagtac 

taccatatag 

atgatgttca 

cataactata 

ggggccaggg 

taaatgaaga 

ggagtttttc 

tgtaatccca 

accagcctgg 

tggtagcaca 

acccaggagg 

caanagcgaa 

caatcaataa 

ttggcacttt 

taccaggcac 

ttcagaaagt 

ttaatatatg 

tcactttata 

tattttgaat 

ggctgctttg 

atccctggag 

tattttgttt 

tgtctcgaat 

caggcatcag 

cgcggtggct 



tgtccccgaa 
tcctgaccct 
agtttaaaag 
aatatacaga 
caaaagggtc 
aagctaggtt 
agcataccgt 
tataaagtct 
tcactcactc 
gataggtcta 
catatgttta 
agtaacatac 
cctaggtgtg 
catgacaagg 
tgtatattag 
atcaagtaac 
gctaaccaaa 
atttaatcaa 
gcactttggg 
tcaacatggt 
tgcctgtaat 
cggaggttac 
actctgtntc 
aagcagagaa 
ctctttcaca 
tatcacttct 
agatttgctg 
aaatataagg 
ttcaaatact 
acaaagtacc 
gctaatggta 
atataaactc 
attcattttt 
ttgtgggctc 
tcaccatgcc 
catgcctgta 



ggccttccag 

gtctaggtcc 

gtaaaaagaa 

aaacattttt 

aaaaagctgt 

taatttatta 

gttnattttt 

acagtagtgt 

acccagagca 

tcatttttta 

gatacaaaaa 

tgtgtaggtt 

tagtaggcta 

aaatttccta 

tttgtattgt 

tgtactaggg 

tgcctgcatt 

tagaaatcca 

aggtggaagc 

aaaaccccac 

cccaggtact 

ggtgagtgga 

aaaaaaaata 

tagtttccat 

gcttctatct 

ctgcttccta 

cctaagattc 

caagactttt 

tacaaagtac 

agctggggat 

atcagtgaaa 

acacttccat 

tacttttttt 

aagcnatcca 

tggccagtag 

ctttgggagt 



tgggatgaaa 
aggctaatgt 
agttaaaaaa 
gtacagcagt 
aaaaaaattt 
ttgaaagaaa 
atttttcata 
acactcatat 
acttccaggc 
tcttttataa 
tatttaccat 
tgtagcctgt 
tgccatctac 
ctgacaatgt 
tcagtaatgg 
tccccaacac 
ctggacagct 
atcactaggc 
gggtggatca 
ctttactaaa 
ttgggagcct 
gatcgcacca 
aaaataaaaa 
tcagtaagtg 
aaagccaatc 
tatctccctc 
atgtcattga 
caaaaaaaat 
ctcttgctgt 
gacacaatac 
caagataaat 
gtgtaaactg 
agagatggag 
cccacttggc 
accaacgttt 
ccaaggtggg 



tgtggagatg 

gtgcgtttgt 

tttaaagtag 

acaatgtgct 

tttaagttca 

aaagcgtatg 

atgtctgctc 

cctagggctt 

ccacaagctc 

catattttta 

tgtgttccaa 

agcctaggag 

atttgtgtta 

atttctactg 

agagattgtg 

ttaggtgcca 

ctgtttaaaa 

caggcatgga 

tttgaggtca 

attcaaaaat 

gaggcaggag 

ctgcactcca 

aagaaaaaaa 

gtaaacaaca 

tcatgaggca 

ctctcccaga 

agctgcagta 

tctctctcag 

aggaagtctt 

cctaaaacaa 

taaacacaaa 

ccattgtaag 

tctcaccctg 

cttccaaagt 

taaagatcat 

cggatag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2157 



<210> 21 

<211> 1136 

<212> DNA 

<213> Homo sapiens 



<400> 21 

ggcacgagca 

attgtaacaa 

ccttcctctg 

ggaccagcag 

accctctgct 

ggccctgaaa 

tcagatccca 



ggatagtcct 
gtctcagatt 
tcttcacacc 
ggatgggacc 
ggctccttct 
agctgggtcg 
ccatcattca 



cagcaagatt 
tgggttaagg 
ccattcactc 
tcgcctccgc 
ggcatcttac 
acatgagcag 
gggcccaatc 



ccgtgtcatt 
agagatgata 
tgagacaaag 
cctgtcttgg 
tgggucctgc 
gtagcagggc 
taaaggcttc 



gtgttcacaa 
actgcgtctg 
gaggtacttc 
ggtcagcccg 
cgtgcaggga 
cttcctggac 
tcttccgtaa 



gcacactaga 
taggattngc 
cagggctgct 
cccagcgagt 
caagcacacg 
ctcctttgtt 
agcctcccat 



60 
120^ 
180 
240 
300 
360 
420 
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cactccaacc atggaatccc tccctcctgt cacccttctt tttttttctt caacaaatac 
agttttattt atttactcat ttatttcaca aactcttatg tagctcttcc tatctctggg 
cactgtttta agtgacaagt attaactcat ttaaactgtc acaacaggcc aggcactgac 
gcatgcctat aatcccagca ctttgggagg cagaggtggc cagatcacca gaggtcagga 
cttcgagacc accctggtcc caggagacct caacttctcc agagttctag cctcttctta 
aagggccaga gtcatgggaa cccagatggg gtgagggggt ctcctgccac ggcctcctta 
caatgatatg acttggcata aatttggata ctacctccaa atacagattt atggtctggc 
gtgatagctc attcctgtaa tcccaacgct ttgggaggcc gagggaggca gattacctga 
ggtcaggagt tcgagagcag cctggcaaca cggtgaaaca ctgtctctac taaaaataca 
aaattagccg gatgtggtgg caggtacctg taatcccagc tacacgggag gctgaagcag 
gagaattcct tgaacctggg aggtggaggt tgcagtgagt taagatcgcg ccaaagcact 
ccagcctggg caacagagtg agactccacc tcaaaaaaaa aaaaaaaaaa ctcgag 



<210> 22 

<211> 1506 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (312) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (323) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (416) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (447) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 
<222> (448) 

<223> n equals a,t,g, or c 
<400> 22 

ggaaaagttt tattgaatta tagtttttta tattctgttc tcttgctttg gttttctttt 
ttgtgggaac tcctgttgta tgcatgttcg aggttcgttt cttgtttcta atatttgttg 
ccttctcttg aattattttt tttcttctaa aagtttgttt tcattgtctg tttctcttac 
attatgtatt gtgtatattg actcttatgt ttctccttag tcttcttctt aaaatgattc 
atttcatagc caattccttc ctgagttcca tcagctcatt tctgagtgtt tgtcactccg 
atttatgcta tncttcgtat ctngtagcaa tattaaaagt ttttaaaatg tgaaataata 
gataattcat ctttgtgtgt atgattctta ccatgattcg gtaagattca cttctngtag 
aagagttact ctactcctta tttaaannct yttttttctt gtaataactt tatgtgtgat 
ttggcttcag tccttttcta ttgctcattt ttccatgaaa ttgatttttc taaacactta 
gcttgattta agacttacta attttatggt tcttagctct ctctcgtatt tggaagcgtt 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1136 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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cagaaacatg 
aaattaccct 
accattacca 
attaatagaa 
tctgtctcca 
tcttttgtga 
atgtatcagt 
gcctataatg 
gagatcagcc 
tggcacgcac 
caagaggttg 
agacaccytw 
cagtggattg 
aataggataa 
ttaggcttat 
gcggcc 



gctgcctatt 
ttcttaaagt 
ct.atct.tatt 
ctcctcattc 
gatttgccta 
ctggcttctt 
atagtcattt 
ccagcacttt 
cgggcaacwt 
ctgtggtccc 
akgctgcagt 
tctcaaaaaa 
cgngtacgat 
gacgcggagg 
gtgtgtgttt 



ttctgagatt 
gtactatttg 
ttagaagata 
ctcacttctt 
tgttggacat 
ttacttagca 
gctgcataac 
ggg/cggctga 
agtgagacta 
agccactcag 
gaggtgtgat 
tctaaaacga 
ggtggcaatt 
tggaagatag 
ctgtccgttt 



tctttccttt 
gtgtttttta 
tttatcaccc 
ccagcccctg 
tggatataaa 
taatgttttc 
agagtttcag 
ggtaggagga 
catcagaaaa 
gagggtgagg 
cgcaccaytt 
acaaaaaaaa 
tctatcacct 
tgatattgat 
ttagcaaaaa 



attccctcac 
gtatattcac 
ccataagaaa 
gcacccactc 
tggaattata 
taagttcgtc 
ggccaggcac 
tcacttgagc 
aataaaatag 
ttggaggatt 
ccagcttggg 
aaacacgaca 
agtaacatca 
gatcctaacc 
aaaaaaaaaa 



tccactttca 
agagggagaa 
ccccatactt 
atctaccctc 
caatatatga 
attctgtagc 
agtagctcat 
ccatgagttt 
acaggcatgg 
gcctgagttt 
caacagagca 
tttcagtcaa 
tagaccttcc 
ctgtataggc 
aaaaaaaagg 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1506 



<210> 23 
<211> 1221 
<212> DNA 

<213> Homo sapiens 



<400> 23 

ggcacgagct 

acctacgtcc 

tccttcacgg 

gccatctggg 

acaccatcct 

gtcccgagtt, 

ctttctgtaa 

aagaggaaat 

ggtgggggag 

acccttgata 

gttagagaca 

ttggtgtaga 

ggcagaacac 

ggataacgag 

cgaggcattc 

tgatttcctg 

aggaagtctc 

gtatgtttct 

tcaggccagg 

ggattgcttg 

atttaaaaaa 



tttctgagct 
tcttcttgat 
gctggaagag 
tggcctggat 
cagctccgcc 
ttggctgctc 
acctcaactc 
cactcaaggt 
aatcatagga 
gaatagataa 
agtagaacac 
ctgggagagc 
ctcagaggtt 
acaaattccc 
cttccagaaa 
cagtgatcac 
tgtaaaattg 
gggcccatgg 
catggtggct 
agcccagaag 
aaaaaaaaaa 



ttccgctcct 
ggcgctgacc 
acatggggcc 
caccctgctc 
ttggctgcca 
acaaagcaac 
gtgaagaaga 
acagatgcag 
tattataact 
gttcctcaag 
gaagctggcc 
cctcctcact 
tctgtgcatc 
agcaataagt 
tgtggagcct 
agagcagaga 
gtaaggattc 
gaaggaacag 
cactcctgta 
tttgagacca 
a 



cgtcgcaatg 
ttcctcatgt 
cacatctacc 
atgcttcctg 
atggctgggt 
gaaaccccat 
gctatggtgt 
cctggctagg 
gtaaggaaca 
gctcagatct 
tctggagtct 
tccccttt'ct 
aaaataagat 
agatgaggtt 
ttgtagattt 
agggagaaag 
tggtttagtg 
atcatatttg 
atcctagccc 
gcttgggcaa 



aagactttgt 
cctccttcac 
tcacgatgct 
actttgaccg 
gttcctgttg 
ggattatcct 
ggagaacaga 
cagagaatcc 
tgcaagattt 
tgcttaaagt 
ttatcgagta 
tgtgctgtaa 
gcagcaaaga 
gtgtttttta 
cagtgcataa 
cccttttatc 
tgaagaacca 
acatacaaga 
tctgggaggc 
aatagcaaga 



cctcctgctc 
cttctgtggt 
cctctccatt 
cagtgggatg 
gcttatgtta 
gttgaggatg 
gcctactctc 
cttgtagaaa 
tccagattat 
cgtccagcct 
ctttgtacaa 
tttcctgtgg 
catggaaaaa 
taaaagataa 
aaccaagcca 
acaaaccagc 
cattttttgt 
atcaaatgat 
tgaggtggga 
cttcatctct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1221 



<210> 24 
<211> 1896 
<212> DNA 

<213> Homo sapiens 

<400> 24 cn 
ggcacgaggt aaattattgg ttggtaagcc tcttaagtct taaaaggtag gttcccctcc 60 
atctcttttt tatacaaaac caacttttta ctaggcttta cttctgaatt aaattcaagc 120 
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ggcggctatt gacagcagca agaacctttg ctgtcccacg cgtccctcct gcagtgttct 180 

ctgtgatgct gcttggaagg ctgatggact gttcagctgg tgtgatgatt tgggtagctc 240 

agagccctca tggttgggga cctgacacat gaagagccct gaatatcact atgggtgagt 300 

gtggccttac tttttgctgc ttcacattaa cggtttggct ttgcctgcag ccagtattct 360 

gaccttaatg tcacacttgc agatgtcagc ccaggcttgg tacaggggca aaccttttca 420 

ggcttgagca gaacccagtt aggttccggg tgttgactgt tctagaaatg gatttccagg 480 

actacatgag tgggttcgtg tgttttcccc agaaaatcca gaactgatga taaatagaaa 540 

tgtgaaaaac tacttcagtt acttgactgt ttgttagtaa aaaaaaatca gtaattcatc 600 

cttgcccacc taggtaggcg gtttatccaa cttctgggtc tcttgcccat ggaaatcacc 660 

atcttggatc tgttgctctc ccagaacagt attatgaata gggctaaagg tcagaatacc 720 

cccactgccc ttatgacaga tgggaacatc tcccaaataa gacagtctca agcattcatg 780 

taataaaata actttattag aatcaggaat ttgttaaaat aatatccttc acatatagct 840 

aaagtgcaaa ttctcttgct ctgtagtaga agcaagcaca tctgtcagac ctccgtggtg 900 

tgcttataaa accaagacga gaagagtttt aagaagtacc tctggcagca taagagtacg 9 60 

aaaacacatt ttataaaggt ttgaacaatt accatttgga gccatttcat atatcgtgta 1020 

tgtcttttca cttatttttc ttaacctttc aaaaactact ctgtgctatt tatacaactg 1080 

aagaactgta taaactactt tagagcagtg gcctcattac tgtcaggaac ggaattacca 1140 

aatcaaagag acaacactgc gtattcgcca ccactcacac actgacaaag tgcagtagtg 1200 

ttagacatca tgggctctgt cactgggaaa gggacccagt gacttccacc tctctgactc 1260 

taaatagcag cagtcatatt ggcacctgta ccatatgatt caaagagaag attctacttc 1320 

cattggatga cagcttggaa actcggccat attacataga gcactacatc atttcacaag 1380 

ttgcgagaaa aataaggcca ctccgaggca atctcttctg cctcccaggg ggatgggaca 1440 

cgggacagtg caaagaccgt ggaagatggc agtaagtaga tgaaactcca ggaccaaagg 1500 

gatgcagcct ggccatggct gaaggttttt gctccattca gtagaaactg gtgctctaat 1560 

tcattatcaa aaatgcttac ttggtgtcca catggcattt gttttctcag gttaacatct 1620 

gcctacagaa aactcaggca gaggggtgag ggcagatgcc tactagcata acacctggtt 1680 

tgcagcacga tacaggtgga atgacaagcc cagagaattt cagacgaaaa catctggcct 1740 

gagttgctac aaatgaagtg tgagagaaac gcggatacac aaagaaaacc aaactgcccg 1800 

cccaccatgt ttccccctcc aacatacagc tctttatggc taccccctat tcttaattag 1860 

aaaaatagtc tcaatatgaa aaaaaaaaaa aaaaaa 1896 



<210> 25 

<211> 914 

<212> DNA " 

<213> Homo sapiens 



<400> 25 

cgcgtccggg caccagctac ctcagggaca tggcacgggc acctgctctg tctgggacag 60 

atactgccca gcacccaccc ggccatgagg acctgctctg ctcagcacgg gcactgccac 120 

ttggtgtggc tcaccagggc accagcctcg cagaaggcat cttcctcctc tctgtgaatc 180 

acagacacgc gggaccccag ccgccaaaac ttttcaaggc agaagtttca agatgtgtgt 240 

ttgtctgtat ttgcacatgt gtttgtgtgt gtgtgtatgt gtgtgtgcac gcgcgtgcgc 300 

gcttgtggca tagccttcct gtttctgtca agtcttccct tggcctgggt cctcctggtg 360 

agtcattgga gctatgaagg ggaaggggtc gtatcacttt gtctctccta cccccactgc 420 

cccgagtgtc gggcagcgat gtacatatgg aggtggggtg gacagggtgc tgtgcccctt 480 

cagagggagt gcaaggcttg gggtgggcct aatcctgctc ctagggctgt gaatgttttc 540 

agggtggggg gagggagatg gagcctcctg tgtgtttggg gggaaaggtg ggtggggcct 600 

cccacttggc cccggggctc aatggtattt tatacttgcc ttcttcctgt acagggctgg 660 

gaaaggctgt gtgaggggag agaagggaga gggtgggcct gctgtggaca atggcatact 720 

ctcttccagc cctaggagga gggctcctaa cagtgtaact tattgtgtcc ccgcgtattt 780 

atttgttgta aatatttgag tatttttata ttgacaaata aaataaaaaa aaaaaaaaaa 840 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 900 

aaaaaaaaaa aaaa 914 
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<210> 25 

<211> 1027 

<212> DNA 

<213> Homo sapiens 



<400> 26 _ ^t-fotttaa tctgcctttt gtgcgtgggg 60 

ogcacgagga aggttttctt ctgcacatgt «"g«tga t » actgacctaa 120 

fgggag^ag g.aggaatct "aag.ggag « ^ttcc acatgctcac 

cccatcctta acccccagtt "aggccacc J « cggcCtgta c ttttgccagt 240 

.cagccccct ctgctctc c «"^cta . « « cacaacttca actttacacg 



360 
420 
480 
540 
600 
660 
720 
780 
940 
900 
960 
1020 
1027 



aaaaaaa 



<210> 27 

<211> 675 

<212> DNA 

<213> Hoino sapiens 



<400> 27 tcatcatC ac aggaagcttt catggacagt 60 

aattcggcac gaggaaaata tagaaccttt ccaagagtgt ctttcaaaca 120 

gcrgctctag agtatatcaa tggcattgga aactcat g twaaaaatac 180 

LaSctaatt aatgaactaa tatcacgtca ^""^ tcaa cctaaa tgcccatcaa 240 

^ca? t gcgct attatggcta gtgctgcaat ggaatactat gcagcca.gt 300 

tgacagattg gataaagaaa acgcagtacc ^atacaccg * gctatta t t ctcagcaaac 360 

aaaaagaacg agatcatgtc tt W *^* a * t t ataagtggg agctaaacga 420 

taatgcagga acagaaaacc aaatactac ^"acgctg gggtctattt gagcgtggag J80 

naagaacctg tgaacgcaaa ^aaggaaaca "agacgctg ™J taacaccgg "0 

aa.gggagga gggagaggag cggaaa g tttacctatg taacaacat 600 

rrr"c rasns ssss sl.j~ — * — 



aaaaaaaaac ccgag 



<210> 28 
<211> 690 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (352) 



RNsnnnirv <wo oo5S496Ai i > 
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<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (407) 

<223> n equals a,t ( g, or c 



<220> 

<221> SITE 
<222> (439) 

<223> n equals a,t,g, or c 



<400> 28 

ggataattct 

gt.gct:ggct:a 

taaaggtttg 

tttatttttc 

ctgttagcat 

atggttgact 

gtgctgcttt 

catagtcatt 

tgctgtttaa 

tgtgctgcaa 

gtggttttgg 

aaaaaaaaaa 



acttcttccc 
caacttccaa 
ccaattttct 
tgttgtcfcat 
tggatttagc 
tgagctcatt 
tcctgcatcc 
tctgctttnc 
ttctcacaga 
cttttagtgt 
gtggcttgtc 
aaaaaaaaaa 



ttccagtctg 
tacaaaatga 
tgatctgttt 
tttatttgtc 
ttgctcttct 
tttcttatgt 
ctgagctgtc 
cttgtgattt 
tctctagata 
ccaagctgaa 
tctgtcaagg 
aaaactcgag 



gagggcttta 
gtctctcttt 
aaagagccag 
tcagcyctgg 
cttttcaggt 
ggatgttcac 
tcgtgggttt 
ctt.ct:ctggc 
gtacagggaa 
tgaagggagt 
agatcttcat 



tttctttttc 
tttttctttg 
tfctgactttc 
tctttattac 
ttcttgtggt 
agctatgaat 
ttttgtntca 
ccattggttg 
aaaaccaccc 
ccccacttga 
tacaatgatg 



ttgcctaatt 
tcggtctagc 
attgatggtc 
ttcctttctt 
ataaaatcag 
tntcctctga 
tttatctcca 
ttttaaaata 
tgtctaaaat: 
tcaatgcagt 
aaaaacaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
690 



<210> 29 

<211> 338 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (5) 

<223> n equals a,t,g, or c 



<400> 29 

ggcanaggtc catctgaatg ggtgtttagt agggtatgac ttgtgagtcc acaaggccag 

cagtatatat gctgaatgga ctgcttagca gtaacacact ggaaaaatcc aaaaagaatg 

gatttcaagt tggcaaaaaa tgcattagaa gtcagcagtg tgatgtggtc aggagaacaa 

ccagagtgac tgtgggatga ggtcttggat agactttgtt tctatataca gttcagccct 

ctgtatccca tggtttctgc atccatggat tcaaccaacc aaggctcgaa aatattaaaa 

aggaaaaaaa tccaaccata aaaaaaaaaa aaaaaaaa 



60 
120 
180 
240 
300 
338 



<210> 30 

<211> 1472 

<212> DNA 

<213> Homo sapiens 

<400> 30 

cccccgggct gcaggaattc ggcacgagca 

tcgggtcata gcaggtacta cattcacctc 

cgtgtgtgcc ccgctaaaat atttatgttt 



gtacctaaaa tagtggctgg cccctatgta 
tctactatgt ttaatacagt ttatttcccc 
aaatttctgt atttgataca cantgtgaaa 
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~i-«-i-acee gtgtctccca ttaaaagctc 
ggaca t,ttc aagtc.aagc cccatg^t ^gtt, g = S ggccagtgt tggacagta a 
Jcaattacac cattgtgtgc cca ^ a ~^ a " agt gcct:a aaacagaaga cattccata 

taaaaattc agtgtctta. ^ aacgaa gtttaagttg « 

atatgtgtgg aacgaacgac ttaaatattc « cacttatttg tttattttta 

g agaactag cagcctagat "actaagaa taCgatC ata gctcactatg 

aagacagcct tactctgt.g cccatgctgg agta g ctcccaagt a gctgggacta 
Scaacct cctgggctca agcaatc c «££~ t * c tgtag agat:g gggtcttgct 
caggaacgca ccctcttccc ^gccaattt "aaatt tcctcccatc tcagcctccc 
atgccgccca ggctgtcctc aaactcctgg «^aag cat ttattttaac 

aaagtgctgg gagtacaga. ^gagccacc ^cgtgg t gcaacaactc 

atc^atcg ttcacaagca ^tc^«gg- gaggaataag actC agagga ^cagagggc 
tatgaggtct actttgccag atctacagct » ™ caagccttga ctcctaattt 

ttctcwaga ttatttagct tgcagattgg ccacatt tta taactagaat 

^atattcgta tgaattcata caaatgtcat *99«*"^ cccct cactc atttttcaaa 
Tacagaa-a /aag^ggccc cacacatcac aaatcctga. c ^ cagt 

gaggaaaata agaattggaa a ^ttatata ^ att ccagcag tttgggagcc 

atttcaaaaa gctggctagg « ca ^" "cgagacca gcctgaccaa catggcgaaa 
cgaggtg^ ggatcacctg a 9^aggag « ggtgC acacc tgtaag aat 

ccccacctct actaaaaata caaaactagc ca gg g cctgggaggC ggagattgca 

cccagctact tgggaggcgg ^Jgacgac agagggagac tccgtctcaa 

rrrcraactgag attgcaccac tgcacccoay 
aaSEaLa aaaaaaaaaa aaaaaaaaaa aa 



<210> 31 
<211> 812 
<212> DNA 

<213> Homo sapiens 



;r™= — - ssss ssss £ 
ss= =s= Sk 3SS3 = H iS 

tggcacctgc cactcaccta atcc^a aa aacagggagg . ctactttggt 
gccttttgaa acaccctccc ^gttccggc ttct. g aaagcctcC a tttaacgac 
Igcagggagc tgactcaccc tccag "^ * g tggggggg aaagttcagt ggaaagtgtc 
fccgLtgct tggccccaag tgggctgcct ^98399 tattaa gctctgacac 
ggaggaagca gggtggtgtg tgaatatcca | cagtggc tc gcgcctgtaa 
KtSgggag gtcagrtaaa £Sac5£a ggtcaggagt -gagaccag 
tcccagcact ttgggaggct gaggtgggca 9 aaaaattaac tgggcatggt 
y _^„t-n;, a ac cccgtctcta ccaacaata ^ r -„ cttaaacctg 



a ^act ttgggaggct gaggtgggca - - ; aa attaac tgggcatggt 

: ct ggc=aac atggtgaaac cccyt^cta c«a« aggagaatcg ct tgaacctg 

ggcaggcgcc tgtaatccca ^acttggg £ ctccag cctg agtgacagaa 

aaaaatggag gttgcagtga gccaagatcg cy 
SgacJcca tctcaaaaaa aaaaaaaaaa aa 



420 
480 
540 
600 
660 
720 
780 
812 



<210> 32 
<211> 1093 
<212> DNA 
<213> Homo 

<400> 32 
ggcacgagcg 
ggtaccaacc 
ggcagcgatg 



sapiens 



gcgccgacga 
tgt.gcat.ccc 
agcacgggcg 



gaagaactgc 
cgagacgtgg 
cctggccgcc 



ttctcctgcc 
cgctgtgacg 
gcgccccgca 



agcccggcac 
gccaggaaga 
aggtcatcac 



cccccactgc 
ctgccaggac 
ggcggcgctc 
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attggcagcc tggtgtgtgg cctgctgctg gtcatcgcgc tgggctgcgc ctccaagctc 

tactcactgc gcacgcagga atacagggcc ttcgagaccc agatgacgcg cctggaggct 

gagttcgtgc ggcgggaggc acccccatcc tanggtcagc tcatcgccca gggcctcatt 

ccacccgtgg aggactttcc tgtctacagt gcgtcccagg cctctgtgct gcagaatctt 

cgcacagcca tgcggagaca gatgcgccgg cacgcctccc gccgggggcc ctcccgccgc 

cgcctcggcc gcctctggaa ccggctcttt caccggccgc gggcgccccg aggccagatc 

ccactgctga ccgcagcacg cccctcacag accgtgctgg gcgatggctt cctccagcct 

gctccagggg ctgcccccga ccccccagca ccgctcatgg acacaggcag caccagggcg 

gccggagaca ggccccccag tgcccccggc cgtgcaccgg aggtgggacc ttcagggcca 72 0 

840 
900 
960 



240 
300 
360 
420 
480 
540 
600 
660 



cccttgcccc cgggcctgcg agacccagag tgcaggcccg tggacaagga cagaaaggtc 

tgcagggagc cactggcaga cggcccagct- cctgcagatg cacctcggga gccctgctca 

gcccaggacc cgcaccccca ggtctccact gccagcagca ccctgggccc ccactcgcca 

gagccactgg gggtctgcag gaaccccccg cccccctgct ccccaatgct ggaggccagc 

gatgatgagg ccctgttggt ctgttgaccg ctgggctcgc tggtgaccgc cacagccccg 1020 

ctttgtaacc agggaataca cagtcatttc taaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1080 

aaaaaaaaaa aaa 1093 



<210> 33 

<211> 591 

<212> DNA 

<213> Homo sapiens 

<400> 33 

ggcacgagaa agaactatta ttactcccgt tttacagatg aagagacaga ggcacagaga 



60 



180 
240 
300 
360 
420 
480 
540 



ggtcaagcaa gcggcccaag gtcacagggc taagacagaa cagagccaag gtctgaggcc 120 

aggcaaccgg actccagcat tctaaacctc catgcagtcc tgcctctctc tcttcagctc 

atacccaggt aagcaggcca agctcaaaaa tagcagccaa cgccattttc aaactcatgc 

tttatgaatc ttaaaatact tacttgtttc ctagtttctt acacctttcc atcatctcgg 

tcagcagagc ctattatgtt aaaaataata ataattaaaa aatcaggttg gaggagctaa 

agtaacattt ctaagagatt tccaaagtcg aactctaaaa tgaatgtagc cacatgtcca 

ttaagataat tctcagtgtc tggtagggat ggggaggctt ggggagaaaa aaattcactt 

tcattgcatt tagtgtaata aatagaagga gggggctggg tacagtggct cgcacctata 

attctagcat tttggtagac cgaggcaggt ggatcacttg aggtcaagag c 591 



<210> 34 

<211> 909 

<212> DNA 

<213> Homo sapiens 

<400> 34 

ggcacgagcc agaagaggga ttgctgggtc anacggtagt ttaatttttt tcagcaatct 

ttgtat'tgtt ttccataatg gctacaccaa tttacattct cattaacagt gcaaaagggt 

ttttgtttct ctataccttg ccaacttgtt atctactgac tttttgataa taggctttgc 

atttgcctga tgattaatga tattgaacac attttcatat acctgttggc cactttttat 

gtcttctttt gggaaatgtt tgtttattct ggcacttggc ctatttttta attgggtttt 

tgtttttttc tttgctattg attttcttaa acttttggat agtaacctgt tatcagatat 

gtggttcaca aatattttct cctactctgt agattgcctt ttcattttat cgattatttc 

ctttgctctg tagaagcttt tcagtgtgat gtagtcctac ttgtttgttc ttgctttcat 

t'gcctgtccc atcagaaaaa tcactgccaa ggccaatatg tatcagcttc tttcctatgt 

tttctcctag gtgttttaca gattcaagtc ttacgtttag gtctttaatc tgttttgagt 

tgacttttgc tcrtggtgta agataagggt ccaatttcat ccttttgcat gtggatatcc 

agttttccca acactagata tgaaagagac taaactttac ccattgtgtc ttcttggtgc 
ctttgtctaa gacacttcta tgacagttgt ttctcagatg ggtacttgtt tacgtgattc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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tcactccacc taacacacct tgttaagaca 
acaacagcga atggaaatgt ttaccactca ataa ctg aaaatag tattatttta 

tgtaaaaa ctgttctaat agtaccagtt gccactata 



ca 

ggaactagt 



<210> 35 

<211> 468 

<212> DNA 

<213> Homo sapiens 



<210> 36 

<211> H56 

<212> DNA 

<213> Homo sapiens 



840 
900 
909 



<400> 35 '^araoaaa gagcatgaga cagacccaca 60 

gg cac g agag gccctg^t J = SSSSI Jgatggctga 

gggctgaggc caaccctgct tttatttcac « tgtcctccag cacagccatg 180 

ggtttcagga tggagtccgg ctcggcccc ^cggccttga J gtcactctga 
tcccacgaga aggtcaggag McagagOTC |caacct g gg cgcggggacg 

gaccgagagt cggcccttgc <=9cggcaggg Lgcacccag gcctcctgcc 

ccccggcccg gaagccatct -gctggtgg a««gt« gtaa cgcacgtcac 

ctgctcctcc gggactccag gacctaagcc " tgaac ttg 
cgctcccatt tgatggggaa actgaggcgt ggagtagtta tga 



240 
300 
360 
420 
468 



<400> 36 f^rnraaaat tgacaaaaac ttaaattgtg 60 

gg cacgaggg agaaactcct cctcaucc t | tacct gct tcaaatgcaa 

gaatgtgggg ttccagcgtg "tctgtgtt a tccagaaga ggactatgag tcatttccac 
tagcatataa ggctggttta atttttagat «c«ga g 9 actatt gag t g ctggg 
tctcagaatc agatgtacct ctcttctgec ^cctatggg tgtcttgaca ggttcttcag 
atcctgaaac caaatatcca cttccagt ""^tt tgtccatgtt tttacttcat 
ccaaaaaggt atgtttttgt ctcattga " a " a « a t ttggacatga tacactttgg 
aaaaaggtta atacaagttt tatttgaatg "»ggattat g5 tatcaggata 
tttaaattta cactgtcatc cccaaggtga '"^"^ JLtggata gacaccttc, 
ttgatacctc tggaacttct acagaagcaa gacatagg ta ccatagaaac 

aaacccaggt gtcaagatga gatgattatg |L att J aa a tgacagaatc 

aatcgacaga cacaattaaa aa ^agggrt = . gacctaagaa ctaatggag, 

acaatataaa ggatgttata aa aaaa ^^^J aa tgaata gatt gggaaaagaa 
ggc tcaaaat atcaaggaag ***«J g ^ "aaaattaa aaattcagtg aatgggttaa 
tcaagtgttt agaaatgaaa -"atggtcc gca attccagcac ttt g ggaggc 



180 
240 
300 
360 
420 
480 
540 
600 
660 



tcaagtgttt agaaatgaaa aatatggtcc ^ a ttccagcac cttgggaggc 

acagcagaga taaggccagg tgcggtggct "cgcctg catagcacaa 

ssss k=e == i b 5== ™- 
sees s=ss sess "-sr., — 

aaaaaaaaaa aaaaaa 



780 
840 
900 
960 
1020 
1080 
1140 



<210> 37 

<211> 1008 

<212> DNA • 

<213> Homo sapiens 

<220> 
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<221> SITE 
<222> (21) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (895) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (928) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (960) 

<223> n equals a,t,g, or c 



<400> 37 

gaaaccgacc taaggggatt ntcccatttg gcccgtccta ccctaaagtc accacctgct 60 

gcttttttgg agcgcttacc agtgaccaag aggaacagaa cacagagcag cctggcagtg 12 0 

tccaagcaac aagcctccgc tcctccttcc tgcaccctgg ggctcctgaa actcacatgg 180 

gtaaaaaaga tacagtaaag acataaatac cacatttgac aaatggaaaa aaaggagtgt • 240 

ccagaaaaga gtagcagcag tgaggaagag ctgccgagac gggtatacag ggagctaccc 300 

tgtgtttctg agaccctctg tgacatctca cattttttcc aagaagatga tgagacagag 3 60 

gcagagccat tattgttccg tgctgttcct gagtgtcaac tatctrgggg ggacattccc 42 0 

agtgtatcag aagagcagga atcttcagag ggacaagatt caggagacat ttgctcagaa 48 0 

gagaatcaaa cagtttcctc ttatgcttct aaagtctgtt ttgagatcga rgaagattat 540 

aaaaatcgtc agtttctggg gcctgaagga aatgtggatg tygagttgat tgataagagc 600 

acaaacagat acagcgtttg gttccccact gctggctggt atctgtggtc agccacaggc 660 

ctcggcttcc tggtaaggga tgaggtcaca gtgacgattg cgtttggttc ctggagtcag 72 0 

cacctggccc tggacctgca gcaccatgaa cagtggctgg tgggcggccc yttgtttgat 7 80 

gtcactgcag agccagagga ggctgtcgcc gaaatccacc tcccccactt catctccctc 840 

caagcaggtg aggtggacgt ctcctggttt ctcgttgccc attttaagaa tgaanggatg 9 00 

gtcctggagc atccagcccg ggtggagnct ttctatgctg tcctggaaaa gccccagctn 960 

ctctctgatg ggcatcctgg ctgcggatcg ccatgggact cggctctc 1008 



<210> 38 

<211> 762 

<212> DNA 

<213> Homo sapiens 



<400> 38 

ggcacgaggt gacttcgctc atcacggtca gtcattcctt ctcctttcca gggtgctggg 60 

ggctggggtt ccctggccca agggtccagc ctcctctcac cccattccag gtggcatact 120 

gcagtctggc tctttctccc ctccctcccc acccaagcct cacctcccca ccccttgaac 180 

ccccatgcaa tgagcttcta actcagagct gatgaacaaa agccccccca cccccaatgc 240 

ctgcctcctc actcccccgt cgctgccctt cacacctttt ggtgctaccc ctccccagag 300 

ttaagcatgg acgtctcctg accccaggct gggaccccta cccccacccc ctttgatcct 360 

■ ttctacttcc acggtgaaag gactgaggtc ggactacaga gggaagaggg acttcccttg 420 

actgggttgt: gtttcctttc ctgcctcagc ccagctctgc aaatcccctc cccctgcccc 480 

tcacctcccc aggctcacct tgccatgcca ggtggtttgg ggaccaagat gttggggggg 540 

tgaaccagga tcctaatggt gccgccctat ttatacctgg gtctgtatta aaagggaaag 600 
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— — teener ™- ^ 

SSSS SSSE - 



<210> 39 

<211> 434 

<212> DNA 

<213> Homo sapiens 



<400> 39 r^sactatg tgatctttgt gaaagtagta 60 

tatagcattg tacatatgac «wa t ! ttttt ttt ttttttttgg 120 

cagtatatga cctttaattt Scat"ga aagaatttgt taaattctac 180 

tagttgataa taagegaagg ctttaaaa ""^^ agagcatact ttccaaaata . — 

ssss ===== === b ss= ===== 

r,:= =r« sss. — »» 



tggaggctgg 
tegatacegt cgac 



<210> 40 

<211> H42 

<212> DNA 

<213> Homo sapiens 



aa 



<210> 41 

<211> 860 

<212> DNA 

<213> Homo sapiens 



240 
300 
360 
420 
434 



2.40 
300 
360 
420 
480 



<400> 40 ^rrrrrcctaa atgcacgtgc tggcggcccg bU 

ccacgcgtcc ggtegggtet aegegggcaa WWectgg a g J acgaC gactc 120 
ggagctggag cagegggegg ctctcatggg gccC ctgcg ggctgcgcct 180 

gecctataag agctacgagg acttcaacat ^ ctgg ccg ctctcaacgc 

cgtggagtcc cgcctgctgg tgccctactg jetge^g "teegg^g 
cctgctgcag tggctgctgc ggcccctgtt c aaggcgca cg ccacttcggc 

actggccg.g gccagcacga ccttcaccg ^»^»* ateegctg ggtgcaggcc 
tacgtacccc tgttctctcg ggaggacagc cggacccgca tgcg tggcacgtcc 4bu 

gtg^agggct cagcccggtg acgtggagct »ggcc«ga ^cccggtg g " 540 
g t ccatccag.gtccagggcc ctctagccct gcgagtc t |c atcctcacgc 

cgcctgcctt gcagctcccc gtgcttctaa ^aeg^gee ScJctcga cccaggccga 
ctcttaagtc ctggggcagg gttttgggac ctgcc ctgtc ccatctggct 

cggctggctg gggagtgtcc gatggecega caggccttct gaggtctggg 

tttcaagcag gaagtgagaa ggggtcccac W M ctcct a ccacctgggg 

catggattca ggcctgga.t eggectgaag eggectga agatcctttc 

ccctcttgga gggtcacagt ctcattt t "»"^ a gtct catttt tttaaaaaac 
tgactcctcc taccacctgg ggccctcttg ^^caca J ctgcagcntt 
atttatcgee ttttgacagc tctctgctct "aatgaege taStgtgctg tacccagccg . 
ttccttcttc ccacctctcc -ccaaatca c«c«acag ^J^J aaaaaaaaaa 
agecctggat taaagctcct aatccaaccc 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1142 



<400> 41 
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5 
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cccacgcgtc cggtttctgt gtatgctttg tatctttcat tgagaactgg atcttttgac 60 

tgtaatgata taactctcaa aattcagatt cttttccttc ccatggactg gcgatgttac 120 

ttgatgcccc tgcaatcatc ttxttatxgg tggcttttcc aaattatttt cacaaaaact 180 

atttttctta ttatatgtag tcaatgatga ctctcttcca ttacttcacg gcgagcagtg 240 

ctttaacaga gatttcctat attatttgga cccaatgtaa aattttttta aaatgtgttt 300 

atcttttcat accttcttag actgatatta ctggtaaagc tgcttcagcc tgaagtcttg 360 

aaacagtggc cagtctctgt gccagacact tagcaatcac aagcaattgt caaaacatac 42 0 

accgtaattt ttgaagtaca atatacctat catccaccct agcaccagca agccacactg 480 

gaattgttgg cccccatcca cgtggttgtt cactatggga ctgaagggta gagaatgggg 540 

gccattatag aaaacagtga atttcactgt aatgaaccct gactctttct tcataaagct 600 

atcatctgga gactacaagt gtccaaatag .actcgagaat tccaaagtag tttctctaga 660 

cacttcttgt cagttcaata actgttttgg taaaggtact aagttctgga gcttctcact 720 

ttgctatcat ctgttatgtc attctaattt tctattttct aaataaacct ttgtaatcta 780 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 840 

aaaaaaaaaa aaaaaaaaaa 86 0 



<210> 42 
<211> 270 
<212> DNA 
<213> Homo sapiens 

<400> 42 

ggcacgagca tacgctggac gagtcggacc gaggctagga cgtggccggc gctctccagc 

cctgcagcag aagaacttcc cgtgcgcgcg gatcctcgct cgttgcacgg gcgccttaag 120 

ttattggact atctaatatc tatgtattta tttcgctggt tctttgtagt cacatatttt 180 

atagtcttaa tatcttgttt ttgcatcact gtgcccattg caaataaatc acttggccag 240 

tttgcttttc taaaaaaaaa aaaaaaaaaa 27 0 



60 



<210> 43 

<211> 1891 

<212> DNA 

<213> Homo sapiens 



<400> 43 

ggcacgagtg cacctgcaag catgggggtg gcaggagcca cagagctggc tgctgagagg 60 

agctgcagat ctggagaaga cagcctaggt aaaggtggac agtgtgagag ctgctgatga 120 

gatagctgct gaataaaact acattttacc tgcctatggc ccgccaggtt ttctttcagc 180 

tatcgcccat ccacccagtc ccctcgaacc tcagcatggg ctggaacctg accctgggca 240 

tgacatttgg catagttgtg gacctgacac ctgtgtttgt cctagtcctg tttctccctg 3 00 

ccttcctgtt cctctcgctg ccctcatggt cactcccaag ggatccaacc catgttaagt 360 

atgggctgga ggactgcatg aatgccccat gatcttccca gaggcaaagg cacctactgc 42 0 

cttccaaggt cagtgggagg ttgggatcaa cactgtttat tatgcttagg acaaaaaaga 480 

tagggagaaa gatgtgcacc ttacagtcat ctttctggga tagaacacaa tgggtcttct 540 

cctgcctcct ggatatgtta gtcaaggcca gtccatgcta cacatctagt ctgacttcta 600 

aaatagaagc accagatgaa ttcagccctg agagaatttt cagcagctgt gggggcgctg 660 

gaggaaacac tattaaatag ttttgcacct gagacagata gcctcactcg cctcacccta 720 

gtcctggtgg catttgtctc aggtgcaaaa tttaagaaag aaaccctgga gtgctcaccc 7 80 

tgtggctggg tagatggtcc taaagtggtg gttttcaagc ctgagtgtgt atcaggatca 840 

tcaggggagc ttgctaaaga gcagttcctg cggtcagacc ctcatgcatt ttgagcaggc 900 

gtggggactg ggaaactgca tctgtaacct gctgtaatct aacgcctatc taaatactac 960 

tgtgctcaca cagagaacac cgcaaaagta gaggtgttcc tccagagggc aggtgagcag 1020 

atggcacagt ctgcttggaa ttcagtcagg tgaugagaga tgagacgagg cactcctagc 1080 

tttgggaaga gggagctgaa agatgaacct ttgcaggtgc ccacggtcaa agtggtggtt 1140 
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caatgccatg 
gacccggctc 
gagacccaga 
cccccaccaa 
tcagtccaca 
ccaggtatac 
taatattggt 
gaagcagaaa 
ctgatttgtt 
gggtagacta 
tccacaagtc 
gaactctgga 
ggatttagta 



ccatgcccat 
cttatttctg 
aacatcaagc 
atctgaaagc 
acctggactc 
caaggactct 
gtttagcttg 
gagctctgac 
gtgtgaccct 
gaggagagcc 
tgtccttcca 
aacgaattga 
agaaaaaaaa 



tttctgttgg 
ctgtaggctc 
taaatacatg 
tctctgcctg 
atgtagggtc 
taccctcagc 
agcctgactc 
ctgagagtca 
ggatatgtca 
tctaaaactt 
caaaagcagc 
aagtttacag 
aaaaaaaaaa 



ccttggcagg 
tttcctgccc 
tcctcagaaa 
tgtttttcta 
ccctgtcagt 
ccctactcct 
cttctcaaca 
aacatcctta 
cttcctgtct 
taatgtggtc 
aaataaggtg 
caatcaggtg 
a 



gagttacagc 
tggccgagat 
gataaaggtt 
agggataggg 
aaaggagtca 
tggaaagctg 
ctaagagctg 
ttctgatctc 
ttttgacttt 
aacgaaatgg 
gcaaaaactc 
aatacctaag 



cctaccttag 
ggagtggaat 
tacattttca 
acatcattac 
gtcaagccca 
ccccttggcc 
atgaagtcct 
agctcagccc 
ttaaaatgaa 
aataggaaat 
aaattcatgg 
aataaaagct 



1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1891 



<210> 44 
<211> 1040 
<212> DNA 

<213> Homo sapiens 



<400> 44 

aattcggcac 

atttgacaac 

tcactcacta 

gtgtgtatcc 

aatttcacta 

ggactgagtt 

gccattctca 

ctctgctttt 

agcttttagt 

tttcttcgtt 

ctttcgatgt 

ttagactttt 

tttaacttct 

tatattcttt 

tgatttgcat 

gttaatttag 

gggtaaattt 

aaaaaaaaaa 



gagtgaacag 
ttggtatgta 
ctatattttg 
accacattta 
agtacttatg 
gagtacccat 
taatgtggca 
cttttggtta 
tttgttaaat 
gttaatttgt 
ttattctgta 
ctcataagtt 
ttcatgattt 
taaaattgta 
gatattaact 
tgaatgcttc 
ctctatatat 
aaaactcgag 



tragactgtc 
ggatgtgeta 
gagatttgtt 
acttattcac 
tacttttcag 
ttcctcacat 
attgttcaat 
gctttgccag 
ctctgacatg 
gtntgctata 
ataagatatt 
ttgactggta 
cctttcaact 
tcattgcttt 
ttttggagta 
cagttgtact 
gttttcctgt 



tcaaaaaata 
cctctaatgt 
catattgctc 
ttacagaact 
aacgattgtg 
ccttgccagt 
tttgcattct 
ttctgcctat 
tttcgttgat 
aaataagcaa 
taaagatata 
ctgttttcat 
gaaggttttc 
ctttctatac 
tattgttgca 
tgaaaagaat 
ttaataaata 



aaggtgtaca 
tccatgctgt 
tgtgtacatt 
atgcaagaat 
agtttacacc 
acttcatttg 
tccattttat 
tatattaatc 
tcctgctttc 
catcttaaat 
atttttccct 
tgttatttaa 
ttagatattt 
tggattattg 
tcttt-gtggc 
gtatattttc 
tgtagctatg 



gggattgcat 
tacttagttt 
taattcttca 
ttctctggta 
cctaccagca 
cctaattttt 
ttttttgcat 
tcccagaatc 
atcttaaaca 
gcttgattkg 
aaatgcttta 
ttttgtgttt 
agtttgctgg 
tcagagaaca 
ctagtacata 
tgattattga 
tgcttaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1040 



<210> 45 
<211> 772 
<212> DNA 

<213> Homo sapiens 



<400> 45 

ggcacgagca 

ttggcuctgg 

acagctattt 

ccactatcga 

agaaaaagca 

cttagcagcc 

ggacctgcag 

caaatctcgt 



caagccgcgg 
gtccagccta 
atttccaggc 
cggtttaaaa 
gcgtctgagc 
ggtgcacatt 
ccgtggttcc 
ggtttcccag 



agtgtcagtg 
ccttaaggtg 
aagagtttta 
agcgaccacg 
acccagggcc 
tccagagcac 
agaccactac 
tgcatatgga 



gccactgcag 
tgtatttatc 
agaagaacca 
tacgtgtggt 
ccatgcgccc 
agctgggcct 
ggtagagata 
agttatgttt 



gggatgtgcc 
ttccactata 
aaatgccccc 
gaaaaggtta 
tgcttccctc 
ctccacaggc 
cggcaataaa 
acaggctggg 



tcttgtggcc 
aaaactacaa 
aaatctcact 
•caatagtgcc 
gaaggtcact 
gcacctcaga 
gcgagtcaca 
caccgtggct 



60 
120 
180 
240* 
300 
360 
420 
480 
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cccacctgta accccagcac tttaggaggc tgaggcaggc agatctctug aggtcaggag 540 

ttcgagacca gcctggccaa catggtgaaa ccccatctct actaaaaaca caaaaaaatt 600 

agctgggcgt ggtggcgcac gcctgtagtc ccagctgctc agggggctga ggcaggagaa 660 

tcacttgaac ccgggagacg gaggttgcag tgagccgaga ttgcgccact gcattccagc 720 

ctgggaaaca gcccgagact ccgtctcaaa aaaaaaaaaa aaaaaaaaaa aa 777 



<210> 46 

<211> 972 

<212> DNA 

<213> Homo sapiens 



<400> 46 

gccgagatct tgccactgca ctccagcctg ggcaacagag tgagacgctg tctcaaaatc 60 

tcaaacaaac aaacaaacaa aaaacaaaca aacaaagcgt catttatcca gcacccctgg 120 

ggaaccatgc tacctggtgt tttatggtac ctggcaaggt gcaggtgaag ttgctgctct 180 

tgggcattga acccgtcttg tttggggcag ctcaggcccc aggcagggtc cgggttggct 240 

ctcgttggtg tggccctggc ccatccagac ctatatttct gccgtcctgc aggtgatcaa 300 

tgttgatggg acgaagaggc ggaccctcct ggaggacaag ctcccgcaca ttttcgggtt 360 

cacgctgctg ggggacttca tctactggac tgactggcag cgccgcagca tcgagcgggt 420 

gcacaaggtc aaggccarcc gggacgtcat cattgaccag ctgcccgacc tgatggggct 480 

caaagctgtg aatgtggcca aggtcgtcgg aaccaacccg tgtgcggaca ggaacggggg 540 

gtgcagccac ctgtgcttct tcacacccca cgcaacccgg tgtggctgcc ccatcggcct 600 

ggagctgctg agtgacatga agacctgcat cgtgcctgag gccttcttgg tcttcaccag 660 

cagagccgcc atccacagga tctccctcga gaccaataac aacgacgtgg ccatcccgct 720 

cacgggcgtc aaggaggcct cagccctgga ctttgatgtg tccaacaacc acatctactg 780 

gacagacgtc agcctgaagg tagcgtgggc cagaacgtgc acacaggcag cctttatggg 840 

aaaaccttgc ctctgttcct gcctcaaagg cttcagacac ttttcttaaa gcactatcgt 900 
atttattgta acgcagttca agctaatcaa atatgagcaa gcctatttaa aaaaaaaaaa . 960 

aaaaaactcg ag o 72 



<210> 47 

<211> 947 

<212>-DNA 

<213> Homo sapiens 



<400> 47 

ggaaaataca aaaaaaaaag gaaaaaataa atagaaaatc ttcaaagagg caatctgttt 60 

aaatcttcaa gaactggaaa cagtaaaagt gaacaggttt ttattgagca tgtcaataaa 120 

atgtttgcat aagactttac aagtgcttta tttcatgagg tttttattat tgatcaaagc 180 

aacgaaaatg aacgggaaat tcattctcat caaatctaca acttgggagg aggtccgatg 240 

aaatccctgg aagctcacat tttttataaa tgaagagtta attaccggtg ggaacaatga 3 00 

gaacctctgt ggttcttcct gatgcttgga tcctcccaga cctctgtttc cagtctcctt 360 

ctccacaacc tggcctatgc gatgcaagtg gtctaactga tctccgccta gggaaggatc 420 

cttcggcaac ttgccgacaa gagaagcagc gatgcccgag gcaggtccaa aggagcactg 480 

actgcgtggg attgattaca ctggaggaac aaaaggtcct gtggctacac aagtttgaaa 540 

agcagaaggt acaatcattg tatttctggc agacttttca aagactttaa tatatgaatc 600 

cctcatatga atctcctgga ggattatata ataggcagat ctcccagcca ttttcactga 660 

acagttctta gaattggtat ccttgaaaaa tttcacctaa ccactcaata tggtagccac 720 

tagtcctggg tggctattga gcacctgaaa tttgcccagt ccgaattaag acacattcta 780 

agaataaagc acactgtatt tcaaaggcag tacaaaaata aaaaagaatg taagctgtct 840 

caataataat ttttgtattg aatacgtgtt gaaatgatgc tatttttgat atattgagtg 900 

aaataaattg tattgctaaa atgaaaaaaa aaaaaaaaaa actcgag 947 



t 

\ 

T 
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<210> 48 

<211> 908 

<212> DNA 

<213> Homo sapiens 



<400> 48 

aattcggcac 

gtgtggttct 

ctaaacagtg 

cacagccaat 

cattttaagc 

taaaccatta 

tttttaaaga 

tagtttttgt 

cactaattta 

ttctctcttt 

atgtatttat 

tactcttaat 

gatcacaata 

tattggtaaa 

acaaaatact 

aactcgag 



gagaaagggg 
tttttgtttt 
agatgaacat 
gcggtttcat 
atttgcaata 
aaaaattttt 
taaattccta 
aaatttcttc 
cgtttttgct 
gtcttttata 
atagtcccct 
actttaatgt 
cagtgaccac 
tattttagtg 
gtttttttaa 



gtcgatgacc 
tgacttgtta 
ccaaatatcc 
ctgtacccac 
acttatttac 
gtaattaata 
gaaggggtgt 
caattttgag 
gagttctcac 
tatgtgtata 
gtgaaacatt 
acatctctaa 
acttttaaaa 
tgccagacat 
tgctttcaaa 



acttgtaaag 
gggagaatgt. 
attattcaaa 
acccctttct 
ctaaccacct 
ccctttcttg 
tgggtcaaag 
atgtcatcac 
tttgtctttc 
tatgtaatat 
tgaggctcta 
gaataagaca 
cttaaaaaaa 
taagtcctct 
gaggaaggca 



aattgtgccc 
caaacatata 
gattgcttct 
tcttttcata 
attggtagat 
ctttgtggtc 
gacatgcatt 
attgctttcc 
acctagaatc 
atgtatatat 
ttgcagacat 
ttttcctaat 
ttccaaatat 
ttgttgttgt 
ttgcaaaaaa 



ctggaatttt 
taaaagtaga 
gtaataaact 
tatttttttt 
atttgagtat 
ttgtgtgagt 
aggcatgttt 
aacaaacctg 
actgtttgct 
aggcatatat 
tataactcag 
gtaattgtgt 
cagtttgttt 
tgaaacataa 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
.540 
600 
660 
720 
780 
840 
900 
908 



<210> 49 

<211> 753 

<212> DNA 

<213> Homo sapiens 



60 
120 



<400> 49 

ggcacgagct tttttttcaa tctaaatgaa gcttacctta gataaggttc atatttgttt 
cctatagagt aaataaacct ccccttctta aattgtgtaa taagcaccaa cgtgtggttg 
cttggcagaa tgagaatgtt aagggagatt gttggatgtt tggagtttca ttatattttt 180 
tgtttttatt ttttgatacc'taggtgcttt ttaaaatatt cagacaaata tctatcttac 
attgattaaa cccgtgtaaa ttcatttgca gtatctacat cgaatgtcaa aaaagtatac 
ttatttttgt tccatactta tgtacaattt tttecctctt caggcttttt catttacctt 
tttgaaaaag cacttactct ccccttccct atcacccctc ccccaaggtt tctttattta 
aatttttatt gagagttgtt ggagctctaa gacaatacaa atttagagtt gaacaaaagt 
ataatctgct ttacaactag tatagaccta aggtcatttg ctttcaatta gaggctccag 
agtcttcata gtggaaagaa tgctttgtat ttaattgttc ttagttaagt tgtagcacgt 
gaatacttac ttacatgttt tgtttaaata tacttcttgc atagtttaat tttttaaaag 
ttgtatctaa taaaatgtct tttaaccatt attacttgac tatatggttg tattaaattt 
tgtttacgaa aaaaaaaaaa aaaaaaaaaa aaa 



300 
360 
420 
480 
540 
600 
660 
720 
753 



<210> 50 

<211> 336 

<212> DNA 

<213> Homo sapiens 



<400> 50 

gctcgtgccg atattagtat atcgttgaac atacattatg ccttagaaat gcacattctg 
tattttgtgg gatgataatc taattcagta tagaatatgc tgcttggcaa tgagtttgtg 
gccagatttc aaatagggag ttaagtggta ctttcacaat ccaaagattt ttagttaaaa 



60 
120 
180 
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accatgtagt ctaatatgct gcagttattt ttttatattt ttcaatgcat ttaattatct 



tttttataat tctttgtact aactcagcat gtaacaacca atttacatgg 
aaatatgata actattatgc ttaaaaaaaa aaaaaa 



<210> 51 

<211> 531 

<212> DNA 

<213> Homo sapiens 

<400> 51 



ggcacgagct gactgtatac agggttactg ttggggttat tgtggggcag tgtaaggtga 
tgaagatctc actgacttag tgttgatggc ttgagtttga gtcctggtat taccactcgt 
ttgttgataa tcttaggtaa ataaactggc attgctaagc cccagaaaaa tgtatttagt 
ggaacagatg aaatatgatt cagtggttag gaagttaact tctgaagaca gacaaaccta 
agtttgaatc atggttcacc ccttagtggc tttgtggcct tgggcaagtt tctctaattt 
tcttatctat actgtgaaca gtacttacat cacaggtttg gtctgaagat tctgtgagat 
aatgcatatc aagtggttag cactttgcca ggcacattgt taagtgccca ataaatgtgg 
gccaaatgtg atagctcacc cctgtaatgc cagagctttg ggaggatcct ttgagatcac 



240 



aaataaatcg 300 
336 



<210> 52 

<211> 453 

<212> DNA 

<213> Homo sapiens 

<400> 52 

ggcacgagag acacagctgc tgccctgcac cagggagcag taccaccact acccccgtag 60 

ctctcctgag cccatgccgg catgttttgt gagcttctct gtattcttct gcgccaccgt 120 

cccttgtgct gggagcatgc ctgcctcttg gcaccacctg cagtgttaga gagactgcgg 180 

ctgatcgtgg ggaccctgca tcacgcccct ccaccccccg cagtgtccca ggaatccatt 240 

cctgtgtcca ctgagcacag cctgcgtggg aggcctgagc cccggcccca ggttctgtcg 300 

ctccggatag ggatgagtga ttggactttg gaaagggaaa atcgatgccc cctttaagaa 3 60 

atgttatttt taatcaaaat aaattctccc tttcctgtga aaaaaaaaaa aaaaaaaaaa 420 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 453 

<210> 53 

<211> 1029 

<212> DNA 

<213> Homo sapiens 

<400> 53 

cccgggcaga tatcctttat aagaattaaa cattttatcc tttgtaatta gaacaattat 60 

tttatggatt ttgataaacc agtttttaaa ttttcaatga attttgaaac atttgtgtac 120 

ttgtgtggct acattaagtc aagataaaga acatttctgt cacctcagaa agaccctttt 180 

tgttcttttg tggccatact ccacccatgg tcctgggcat ccattgacct gctttctgtc 240 

cctgtagatt agttttgcct gttctagaat tttatgtatg caagtggaat gatgtactat 300 

gtatgtttgn gtttggctta tttttaccag caagcttttg aggttcatgt tattgtgtgt 360' 

accagaagtt agtttctatt tattgctcag cagtattcat ctgtgaatta ccacggtctg 420 

ctaatacatc catctattga tgatgaacat ttagattact tttagttttg cctattaaaa 480 

ataaagttag tatgaatatg cacgtacaag ttgtattgtg gatatacttt gtgataataa 540 

ctagaaccag gagtggttca aaatttaatt tacacatcta ctccccgtgt tatttgcctg 600 

ctcttagtgt gccaaatgtt atttagcaca tttgaaagga tgaatctcag tatagactga 660 
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gtttgtattg 
tttcatcacc 
tgtaatccct 
tgttgcagtg 
attggatttc 
atactattat 
aaaaaaaaa 



nggtccccaa 
atttcagtaa 
gtatgtctta 
aggaagctaa 
tgatcctgca 
gt.aaaagt.gc 



tgcttagatc 
c tcagattta 
tgtcacttaa 
agtacaaact 
catataattt 
ttctgtaaaa 



atatatctgt 
ccaagttctt 
actatacaac 
agctgttaag 
aacttgtaat 
aattaaattt 



atacctatct 
attctgtatc 
cgaggtgggt 
tggtagagac 
tatgatatct 
gaaatttcaa 



ctgcgacgat 
aggtgataat 
tctatcccca 
agaattcctg 
cttgatartt 
aaaaaaaaaa 



720 
780 
840 
900 
960 
1020 
1029 



<210> 54 
<211> 711 
<212> DNA 

<213>Homo sapiens 



<400> 54 

gttctatcag 

gttatttttt 

gcatagacct 

tgaacttcct 

cagctttttt 

tttgtgtgtt 

tttatccaat 

ttattatcag 

atgtatgctt 

aatgattcca 

tagtagttgc 

tagtgtcata 



ttattaagag 
gtagttgtat 
ttaggattgt 
tgtattcttt 
gggctagttt 
tatgtttaaa 
ttgacagtct 
tatggctagg 
tgttcccttt 
ttgttttttc 
tttagagttt 
aattttactt 



aggactatcg 
cagtttttat 
catgtcctct 
gttctgaaat 
aactatggta 
gtgcatttat 
ctgcctttta 
tttgagtcta 
tctccctttt 
ttccttgatt 
atagtataaa 
gtagatttta 



aagtccccaa 
ttaattgatt 
tagttaactg 
gcattttgtc 
tatctttttc 
cataggcagc 
attgatgttt 
tcatcttgct 
tctgccttct 
tattagctgt 
tgtttaactt 
taaaccttaa 



tgataattgt 
ttgaaccttt 
accccactat 
tagtataaat 
atccttttac 
atatagttgg 
gggtccattt 
atttgttttg 
tttggattac 
acctcattgt 
cctcctcctg 
aaaaaaaaaa 



ggatttgtct 

catgctaggt 

cattctgaaa 

atagctgctg 

tttttatgta 

ttcttgcttt 

acatttaang 

tatttgttcc 

tgtttttttf 

tttattatct 

gctttcatgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
711 



<210> 55 
<211> 389 
<212> DNA 

<213> Homo sapiens 



<400> 55 

ggcacgaggt 

ggcctaacac 

atttaatcac 

gttggaaaag 

tgaggatcta 

ctaagcgcag 

tgatacctgc 



aaatacagat 
gccatagact 
ttataactta 
aaaaagtaca 
tttgatgttg 
atgtctgcgt 
tgtctccacc 



gaagcttcac 
ggtactggtt 
taatcactta 
ttagtgagtg 
gtgttggtct 
catggtttat 
taaaaaaaa 



tctctagcct 
tgtggcatgg 
gatgctctaa 
agtaaagatt 
actgtgaact 
tactcctgtg 



gcacttactt 
gagttgggga 
gtcatctggg 
atctgggatt 
aaatataact 
ttcgtttcaa 



cctactgtgt 
cccctgcttt 
gggtgagaag 
gtttcttaga 
gcattggagc 
ggagctcctg 



60 
120 
180 
240 
300 
360 
389 



<210> 56 
<211> 2389 
<212> DNA 

<213> Homo sapiens 



<220> 
<221> SITE 
<222> (314) 

<223> n equals a,t,g, 



or c 



<400> 56 



BNSDOCIO- <WO 0058496A1 J_> 
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tccgggctgc 
attcatggga 
acatcctccc 
tccggtgcaa 
aacctgtcca 
aggataaaga 
ggtctgagcc 
tcaagacatg 
mcccccacca 
acaggtcctg 
ttggtgatgg 
gcgaccctgt 
mgtcctgtgg 
atgaggtfccg 
gggaactcag 
tgtatctact 
atctgggtga 
cccatggggc 
ctgcacaaag 
gcattcccca 
cctgactgga 
ggcttactcc 
aatatgactc 
ggggctcagg 
ccagcagtga 
ccetttgcag 
aaaccctctc 
cagtgccgag 
cctcagcagt 
ggaaactaca 
gatcccctgg 
attgtccgaa 
gagtggaaga 
accattgccc 
tcatcaacct 
ttacaagagc 
cctgcaagtc 
gattctggga 
cctgtaactc 
tctgaataaa 



cttccccctt 
ggaganggct 
caaacctgtc 
aggacggctg 
gcaactcggt 
cganggcaat 
cagtgagccg 
ggccagccct 
gcatatgagc 
ggcaagtccg 
agggaattac 
ggagctcgtg 
tgtttcctgg 
ccctcttgca 
ctgacttcct 
atgagacaac 
ctgacacatt 
agaatgttac 
aaggagaagc 
tcaccaatat 
ccagttctat 
ccaaacccag 
ttcagtgtca 
agcctttaga 
gaggtgaaga 
cttcaaatca 
tgtcagcctg 
gacccctgcc 
tttcagagga 
gctgcagcta 
agctggtggg 
gtagcctaat 
agtggcctcg 
ttgaagagtg 
ctcagagaat 
tttcctctcc 
agccccatct 
gttgagagct 
ctcactgtac 
aagagtattc 



ggcgccctga 
gtatcggagc 
atttctgctt 
gcaggcatgg 
gctgttggaa 
tacagctgcc 
ytggagcttg 
gtggtcamcc 
tttattcttt 
ggggccagtg 
agctgccgat 
gtgacagaat 
gaagagtgtg 
ggagggagcc 
tctccacact 
catgtcaaac 
ccctaagcca 
tctctggtgc 
cacttcaatg 
atctggtact 
caagatacaa 
cctattagcc 
aggggaactg 
gcaacagagg 
ctctgggatc 
cagtgactcc 
gcccagcacc 
aggtgttgaa 
tggagacttt 
ccgcctccag 
ggcagcaggg 
cgtggtggtt 
actgcgaacc 
taaccaagaa 
ctctgtggaa 
tctctcttgc 
gctgttcctt 
ctgccagggt 
tgatttactg 
actatttaac 



cccagagcca 
ccagtgaggc 
cccccacaat 
ggtttgctct 
gagaagcctt 
gcactcacac 
tcataaaaga 
ctggtgcccg 
acaaagrtgg 
cagctcactt 
attatgactt 
tctaccccaa 
atcctgcgct 
catgttccct 
gttggagcag 

agggggtcat 

tggttgtttg 
cgagggccgg 
cagctctggg 
agcatggggc 
cctagcaaca 
cagcctggtc 
ccagactcaa 
ccaagtgggt 
tatagctgtg 
ctggagatct 
atgttcaagt 
tttgttctag 
gtcatcaaca 
gcctaccctg 
cctgttgctc 
gttgtagcct 
agaggctcag 
ggagaaccag 
ctgcccgttc 
tctcagagac 
ggtctctaat 
gagatgtttc 
gcgcatgaaa 
ttcaaaaaaa 



caccgggagc 
acttgagctg 
ccggggccag 
gtataaggag 
ctttacaatc 
tgaaaaacgc 
aatgtaccct 
agtgaytttc 
aagtgaaata 
tctaatcatt 
ttctatctgg 
acccactctc 
gccaagggac 
tacagtttcg 
aggactctgg 
atctcagtat 
ctgagcccag 
tccatggagt 
gatccaccag 
gttacagctg 
ccctggaact 
ccatggtggc 
catttgtcct 
acagggctga 
tttattattt 
gggtgactga 
tagggaagga 
aacatgatgg 
acgtagaagg 
atatctggtc 
aggagtgcac 
tgggggtagt 
agacagacgg 
gcacccctgc 
caatataata 
ctataaatcc 
cacctgagct 
ctgaagagag 
ttctattaaa 
aaaaaaaaa 



taccactgcc 
gtggggacag 
gaactacaac 
ggagagcaag 
cagagaatgg 
cccttcaagt 
aagcccttyt 
aattgctcca 
gcatccagtg 
tcggtgggca 
tctgagccca 
ctggcacagc 
tttccagggc 
gagtgtctca 
gaactatagc 
gccccttatg 
ttctgtggtt 
aggatacatt 
taatgacggg 
ctgctaccac 
cctagtcaca 
ccctggcgaa 
gttgaaggag 
cttctggatg 
ggactctact 
taagccccct 
catcaccctt 
agaagaagca 
aaaaggcatt 
agagcctagt 
tgtagggaac 
gctagccata 
aagagaccag 
caattctcct 
atctcctcct 
aaccagttac 
gggtaaaggg 
gttccccacc 
aatgcattct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2389 



<210> 57 
<211> 1014 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 

<222> (820) 

<223> n equals a, eg, 



or c 



<400> 57 

ItllllTct lTrtlltt ga tatttCCC " Wtcagac gtaacactgt gctttcaagc 
ttaacanccr attattttcc "tacatagc tagtgtttae gaaagcttct ctactcctta 



60 
120 
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tctttaaatc 
tgtaagttta 
gtgtttgcaa 
tttcatcagc 
tgaatcacta 
tttcttacac 
gatcttttaa 
gcctcttcta 
gcccatatct 
gcacactaac 
cagcaaagag 
tacagaggta 
ttttctctga 
cttgccattt 
tggtggctca 



catataaata 
tttttagcat 
tgaaacaata 
aagtcccttc 
ttatattttg 
tcaattaatg 
agacmaatca 
gaataawwtc 
atctctaact 
catctcgcta 
gacagtgtgg 
attaggggaa 
aaaaatagag 
aaaaggatca 
cacctgtagt 



aagcacttat 
cgtgagaagt. 
ctagacagtt 
agctctttca 
ccagaactgc 
aaaattttac 
gattaacatt 
taaagtcttt 
gtatctttga 
ttccttgaat 
ttggatagga 
agattatatg 
agccatttta 
ttctggctgt 
cccagcactt 



tggatttata 
gtctcactta 
ttataattga 
aaataaaccc 
tacaacagcc 
ctcacccaag 
cacctgctga 
attgtggcct 
tcaatctcta 
agcatatttc 
atgagagagg 
gtcttatagn 
gggttttgaa 
tgcattaaga 
tgggaggcca 



ctgaggttga 
aggtagtttt 
tttctttctt 
tgaatctgat 
'tccaaattct 
taaaatcagc 
aaacccttca 
ccaatgctct 
tcttaatcat 
tgtctggaat 
gaggaagagg 
ccgtagtagt 
caaaggactg 
atgactatag 
aggcgggcag 



attaaagaag 
taatctggtt 
tttcctacca 
cattgtggtc 
tttttcctct 
tatgcccagt 
gtgaatttct 
atctagtctg 
tgtgttccag 
ggtcaactaa 
gtgatgaggt 
acttttagat 
atatcttcca 
aggctgggag 
atca 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1014 



<210> 58 

<211> 928 

<212> DNA 

<213> Homo sapiens 



<400> 58 

gggcttctcc 

ctggtttgga 

catgctgctg 

gcgccgctcc 

ctacgtgcag 

tgactccgcc 

gggtgtgccc 

gatggtgctc 

tgcccctctg 

ggggcaggcc 

cactggcacc 

gcactggtgg 

gcagagatgg 

gcagtggggg 

gccccgaggg 

aaaaaaaaaa 



acctacgtgt 
aggcgctttg 
atgctgaagc 
tttacagact 
tgcgtcctgg 
ctgtttgtgg 
cagctttacc 
atgtggacca 
cagttctccg 
tacgccttcg 
aaggccctct 
gccctgacct 
ggcacgggca 
tggggctggg 
ttttggatgt 
aaaaaaaaaa 



gcctggtgct 
agtccccgct 
tgtgcaccga 
tcgaccccca 
ccttcacggg 
agaccctggg 
gcaaccaccg 
gtggtgacgc 
tgtgcggcct 
cccgccaccc 
gacagtgggg 
ccccgcgggg 
ttggggtctc 
acgctgtttg 
ttttaggatg 
aaaaaaaa 



gctggtggcc 
gctgtggcag 
ggtccgtgtg 
ccacttctgg 
cgtggcgggc 
cttcctggct 
ccaccagtcc 
cttcaagacg 
gctgcaggtg 
ccagaagccg 
aggacgagga 
agggtgggtg 
catcagcctc 
tgctcagcgg 
acataaaaag 



aacattttgc 
agcgccatca 
gccaacgagc 
cagtggagca 
tacatcacct 
gtgctgaccg 
acggagggca 
gcctacttcc 
ctggtggacc 
gcgccccacg 
tgtgggaccg 
ccgtggcccc 
tgtggggtgt 
ggacagccag 
caagtgtttt 



ggatactctt 
tgatcctgac 
tcaacgccag 
gcttctcgga 
acctgtccat 
aagccatgct 
tgagcatcaa 
tgctgaaggg 
tggccatcct 
ccgtgcaccc 
ccagccgcgg 
tgcaggtgtg 
ctcagggtgg 
ggttgatctg 
ccccaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
928 



<210> 59 

<211> 824 

<212> DNA 

<213> Homo sapiens 



<400> 59 

aggggagaga 

atcagaatgg 

agctccaccc 

tcgtccaact 

gattaggagc 

ctgagaccca 

gtgactgaat 

ccttggggac 



cttagttaca 
gacaaagctg 
atgctggata 
ccctcatctt 
aagacttgca 
ggtcccctgg 
gactccaaca 
agcagcactt 



caaagtctta 
attctggaga 
agtcagaatg 
acagatggga 
tgcctagatc 
tttggctggr 
atgtccaatc 
gctgagcagg 



aaacattcct 
aaggatgtac 
ctggcactgg 
gaaactgagg 
cttctttgtg 
cgtggctgct 
cctaatcctt 
agcatgagtc 



tgattgtgct 
ttgctgcccc 
aagggccctt 
tccggagaaa 
tgcctcttcc 
tgtaaagtga 
tcctcaccaa 
aggtgaccac 



gtgtcaaagc 
tcagagcctg 
aatggacagc 
ctgaggccca 
ctactgcaag 
aggtgcttct 
agaagatggc 
ctcattccag 



60 
12 0 
180 
240 
300 
360 
420 
480 
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tcacacctft lltT * " tt3gCa " ^aagtctca cagcggctgg gcatgg.ggc 
ottcaaaaco * at " Cagca "tgggaagg ccgaggccgg tggatcactt gaggtcagga 
? ! ^cctggcca acatggcaaa accccgtttc tactaaaaat acaaaaa ta 

cacttaS? " ggCag " g Cc ^taatcc cagctactcg ggaggctgag gcaggagaat 
tSaacaacaa ' 9gffaffgca * ^tgcagt gagccgagat tgagccactg cactccagcc 
tgggcaacag cacaagactc tgtctcaaaa aaaaaaaaaa aaaa 



<210> 60 

<211> 808 

<212> DNA 

<213> Homo sapiens 



540 
600 
660 
720 
780 
824 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 



<400> 60 

cggtcStt cS^S - 9gaCtC " gt agcaacactc a.cccutct 

gagctjat" aacaaaaS " 9 ecg« ttt cggcctattg gttaaaaaat 

gagccgactt aacaaaaatt taacgcgaat tttagcaaaa tattaacgct tacaatttoc 

S t: a a 9 c T taC3 gaagggcgat cggtgcgjgc ctct 

ctacgccagc tggcgaaagg gggatgtgct gcaaggcgat taagttgggt aacoccaaao 
Ctttcccagt cacgacgttg taaaacgacg gccagtgaat tgtaatacja cLactS 
ggcgaattgg gtaccgggcc ccccctcgtg cttttttttt tttttttttc caggacaaa! 
aataaaatat ttattgatct accacagcga gacacaaaaa gatgggcggg gcaggaaSa 
vtTaTctr • gaa9ttC ^ t ^-cgaggg agggatgggg IgtatacaSc 
?aa a aaaar f^ 89 *™ ^gatgcctg gcaccccagt ctgcacagcc ccgca^gccc 
^gltggCa S? 9 "*"* ^ggaggcag ggcacaggcg gccatgacag gtcaaccagg 
ttlt^f. Stgcacccag ccagctagtg gtgccgggcg gtcaactggg gacatggatg 720 

SSS ~£ 9 ?:™ C9 — fct ™ -o° 

808 

<210> 61 

<211> 22 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (22) 

<223> Xaa equals stop translation 
<400> 61 

Met Leu Arg Thx Asp Leu He Lys Leu Ser Trp Tyr Leu Arg His Phe 

5 io 15 

Leu Lys Gly Cys He Xaa 
20 



<210> 62 

<211> 23 

<212> PRT 

<213>. Homo sapiens 

<220> 

<221> SITE 



BNSDOCID: <WO 005&dS6Al I > 



PCT/US00/07722 

WO 00/58496 
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<222> (23) 

<223> Xaa equals stop translation 
<400> 62 

Met Val Thr Asn Tyr Arg Ser Gin Leu Ser Phe Leu Gin Ser Leu Pro 
" 1 5 10 15 

Gin Phe Tyr Thr Phe Cys Xaa 
20 



<210> .63 
<211> 88 
<212>. PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (88) 

<223> Xaa equals stop translation 
<400> 63 

Met Tyr lie Ala His His Leu Leu Thr Leu Gly His Gin Phe Arg Leu 
. 1 5 10 15 

Arg Leu Ala Pro He Leu Cys Asp Gly Thr Ala Thr Phe Val Asp Leu 
20 25 30 

Val Pro Gly Phe Arg Arg Leu Gly Thr Glu Cys Phe Leu Ala Gin Met 
35 40 45 

Arg Ala Gin Lys Val Asn Phe Trp Lys Asp Tyr Gin Val Leu Gly Thr 
50 55 60 

Phe Gin He Trp Thr Met Lys Arg He He Leu Gin Gin Val Lys Gin 
65 70 75 80 

Ser Gly Arg Tyr Cys Thr Asn Xaa 
'85 



<210> 64 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals stop translation 

<400> - 64 ^ « 

Phe Asn Phe Asp Val He Leu Leu Leu Val He Phe Ala Phe Val Ser 
5 10 15 



BNSDOCID: <WO_005B496A1_I_> 



WO 00/58496 PCT/US00/07722 



31 

Cys Thr Phe Val Ser Tyr Pro He Met Cys He He Tyr He Tyr Met 
20 25 30 

His He His Thr His He Tyr He Tyr Asn Arg Tyr He Xaa 
35 40 45 

<210> 65 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (35) 

<223> Xaa equals stop translation 
<400> 65 

Met Asn He Thr Ser His Gin Pro Pro His His Asn Phe Met Leu Leu 

5 10 15 

Leu Asp He He Phe Val Leu Ala Trp He Leu Met Leu Leu Thr Asn 
20 ' 25 30 

He Ser Xaa 

' 35 



<210> 66 

<211> 93 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (93) 

<223> Xaa equals stop translation 
<400> 66 

Met Pro Phe Gin Phe Pro Lys Lys Ala Arg Leu Val Pro Leu Leu Gly 
5 10 15 

Leu Cys Leu Glu Tyr Ser Gin Thr Leu Ser Arg Ala Pro Ala Trp Met 
20 25 ~ 3 o 

Ser Val Ser Arg Gly Pro Pro His Ser Thr Trp He Lys Ala Gly Leu 
35 40 45 

Pro Gly Ala Leu His His Thr Pro Phe Pro Pro Ser Ala Cys Leu Ala 
50 55 60 

Arg Pro Ala Arg Ser Phe His Asp Gly Arg Ala Trp Pro Leu Leu His 
65 70 75 80 

Ala Met Gin Ala Trp Pro Leu Pro Thr Thr Gly Pro Xaa 



PCT/US00/07722 

WO 00/58496 
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85 90 



<210> 67 

<211> 81 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (81) 

<223> Xaa equals stop translation ■ 
<400> 67 

He Gly His He Met Leu Leu Val Phe Pro Lys Cys Leu Val He Phe . 
1 ~ 5 10 15 

Tyr Cys Ser Phe Asn Tyr Arg Leu His Phe Phe Val Cys Leu Phe Leu 
20 25 30 

Leu Ser Ser Gin Met Leu Pro Asn Met Ala Ala Ser Asn Pro Glu Phe 
35 40 45 

Asn Pro Gly Thr He Leu Gin Thr Ala Gin Phe Ser Ser Glu Trp Ala 
50 55 60 

He Cys He Pro Thr His Gin Ser Tyr Tyr Leu Lys Asn Tyr He Phe 
65 70 75 80 

Xaa 



<210> 68 
<211> 46 
<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (46) 

<22 3> Xaa equals stop translation 
<400> 68 

Phe Asn Phe Asp Val He Leu Leu Leu Val He Phe Ala Phe Val Ser 
15 10 15 

Cys Thr Phe Val Ser Tyr Pro He Met Cys He He Tyr He Tyr Met 
20 25 30 

His He His Thr His He Tyr He Tyr Asn Arg Tyr He Xaa 
35 40 45 



<210> 69 



BNSDOCID: <WO 005S496A1_I_> 



f 
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*<211> 36 
<212> PRT 
<213> Homo sapiens 



<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 



<400> 69 

Met Phe Phe Glu lie His Pro Leu 
1 5 

lie He Cys Thr Leu Cys Val Gly 
20 

Gly Phe Ser Xaa 
35 



Leu Thr Phe Cys Thr He Cys Phe 
10 15 

Gly Leu Cys Val Gin Tyr Ala lie 
25 30 



<210> 70 

<211> 35 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (35) 

<223> Xaa equals stop translation 
<400> 70 

Met Trp Arg Trp Lys Ala Val Thr Leu Met He Leu Thr Leu Ser Arg 
1 5 10 15 

Ser Arg Leu Met Cys Ala Phe Val Ser Trp Phe Leu Thr Lys Lys Phe 
20 25 30 

Lys Arg Xaa 
35 



<210> 71 
<211> 67 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (67) 

<223> Xaa equals stop translation 



<400>- 71 

Met Gly Pro Arg Leu Cys Pro Val Leu Gly Ser Ala Cys Pro Ala Ser 
1 5 io 15 
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Thr Leu Cys Trp Leu Leu Leu Ala Ser Tyr Trp Val Leu Pro Cys Arg 
20 25 30 

Asp Lys His Thr Gly Pro Glu Lys Leu Gly Arg His Glu Gin Val Ala 
35 40 45 

Gly Pro Ser Trp Thr Ser Phe Val Ser Asp Pro Thr lie lie Gin Gly 
50 55 60 

Pro lie Xaa 
65 



<210> 72 

<211> 49 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<220> 

<221> SITE 
<222> (49) 

<223> Xaa equals stop translation 
<400> 72 

Met Phe Leu Leu Ser Leu Leu Leu Lys Met He His Phe He Ala Asn 
15 10 15 

Ser Phe Leu Ser Ser He Ser Ser Phe Leu Ser Val Cys His Ser Asp 
20 25 30 

Leu Cys Tyr Xaa Ser Tyr Leu Val Ala He Leu Lys Val Phe Lys Met 
35 40 45 

Xaa 



<210> 73 

<211> 73 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (73) 

<223> Xaa equals stop translation 
<400> 73 

Met Leu Leu Ser He Ala He Trp Val Ala Trp He Thr Leu Leu Met 
1 5 10 15 



005B496A1_I_> 
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Leu Pro Asp Phe Asp Arg Ser Gly 
20 

Trp Leu Pro Met Ala Gly Cys Ser 
35 ' 40 

Phe Gly Cys Ser Gin Ser Asn Glu 
50 55 

Met Leu Ser Val Asn Leu Asn Ser 
65 70 



Met Thr Pro Ser Ser Ala Pro Pro 
25 30 

Cys Trp Leu Met Leu Val Pro Ser 
45 

Thr Pro Trp lie lie Leu Leu Arg 
60 

Xaa 



<210> 74 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (10) 

<223> Xaa equals stop translation 
<400> 74 

Met Lys Ser Pro Glu Tyr His Tyr Gly Xaa 
1 5 10 



<210> 75 
<211> 19 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (19) 

<223> Xaa equals stop translation 
<400> 75 

Met Cys Leu Cys Val Cys Val Cys Val Cys Ala Arg Ala Cys Ala Leu 
Val Ala Xaa 



<210> 76 
<211> 60 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (60) 
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PCT/US00/07722 



36 



<223> Xaa equals scop translation 
<400> 76 

Met Leu Thr Gin Pro Leu Leu Leu Ser Leu Leu Leu Tyr Cys Ala Cys 
1 5 10 15 

Arg Leu Val Leu Leu Pro Val Ser Leu Lys Thr Gin Pro Glu Val Gly 
20 25 30 

Trp Leu Cys Val His Asn Phe Asn Phe Thr Cys Gly Ala Glu Ser Leu 
35 40 45 

Cys Cys He Ser Leu Cys Lys Ser Thr He Cys Xaa 
50 55 60 



<210> 77 

<211> 13 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (13) 

<223> Xaa equals stop translation 

<400> 77 . . 

Lys He Leu He Val Leu Leu Trp Leu Val Leu Gin Xaa 
1 5 10 



<210> 78 

<211> 40 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (40) 

<223> Xaa equals stop translation 



<400> 78 

Met Val Phe He Phe Leu Leu Ser 
1 5 

Phe He Thr Ser Phe Leu Leu Leu 
20 



He Leu Phe Val Ser Ala Leu Val 

10 15 

Ala Leu Asp Leu Ala Cys Ser Ser 
25 30 



Leu Phe Arg Phe Leu Val Val Xaa 
35 ^0 



<210> 79 
<211> 34 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 79 

Met Arg Ser Trp He Asp Phe Val Ser He Tyr Ser Ser Ala Leu Cys 
15 10 is 

He Pro Trp Phe Leu His Pro Trp He Gin Pro Thr Lys Ala Arg Lys 
20 25 30 

Tyr Xaa 



<210> 80 

<211> 37 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 
<400> 80 « 

Met Tyr Trp Val He Ala Gly Thr Thr Phe Thr Ser Leu Leu Cys Leu 

5 10 15 

He Gin Phe He Ser Leu Val Cys Ala Leu Leu Lys Tyr Leu Cys Leu 
20 . 25 30 

Asn Phe Cys He Xaa 
35 



<210> 81 

<211> 70 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (70) 

<223> Xaa equals stop translation 
<400> 81 

Met Gly Arg Trp Pro Gly Thr Ala Gly Ser Leu Thr Leu Thr Tro Leu 

5 10 15 

Arg Val Glu He Trp Leu Val Pro Trp Ser Gly Thr Cys His Ser P^o 
20 25 30 
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Asn Pro Lys Gin Ser Arg Val Trp 
35 40 

Glu Thr Pro Ser Leu Val Pro Ala 
50 55 

Leu Val Ala Gly Ser Xaa 
65 70 



Ala Gin Asp Cys Pro Leu Pro Phe 

. 45' 

Ser Lys Thr Asn Arg Glu Ala Thr 
60 



<210> 82 
<211> 51 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 



<400> 82 ^ 

Met Gly Ala Trp Pro Pro Cys Pro Ala Arg Ser Ser Arg Arg Arg Ser 

1 5- 10 15 

Leu Ala Ala Trp Cys Val Ala Cys Cys Trp Ser Ser Arg Trp Ala Ala 
20 25 30 

Pro Ser Ser Ser Thr His Cys Ala Arg Arg Asn Thr Gly Pro Ser Arg 
35 40 45 



Pro Arg Xaa 
50 



<210> 83 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals stop translation 



<400> 83 
Met Asn Leu Lys 
1 

Ser Ser Arg Ser 
20 

Lys Ser Gly Trp 
35 



lie Leu Thr Cys 
5 

Ala Glu Pro lie 
Arg Ser Xaa 



Phe Leu Val Ser 
10 

Met Leu Lys lie 
25 



Tyr Thr Phe Pro 
15 

He He He Lys 
30 
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<210> 84 

<211> 65 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (65) 

<223> Xaa equals stop translation 

<400> 84 

Met Ser Ser Phe Gly Lys Cys Leu Phe lie Leu Val Leu Gly Leu Phe 
1 5 10 15 

Phe Asn Trp Val Phe Val Phe Phe Phe Ala lie Aso Phe Leu Lys Phe 
20 25 30 

Leu Asp Ser Asn Leu Leu Ser Asp Met Trp Phe Thr Asn lie Phe Ser 
35 40 45 

Tyr Ser Val Asp Cys Leu Phe lie Leu Ser lie lie Ser Phe Ala Leu 
50 55 60 

Xaa 
65 



<210> 85 

<211> 30 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (30) 

<223> Xaa equals stop translation 
<400> 85 

Met Pro Arg Pro Gly Ser His Leu Ser Trp Trp Arg Leu Trp Leu Ala 
15 10 15 

Pro Arg Pro Pro Ala Leu Leu Leu Arg Asp Ser Arg Thr Xaa 
20 25 ~ 30 



<210> 86 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<220> . 
<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 
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<400> 86 

Met Ser His Phe His Ser Gin Asn Gin 
1 5 

Leu Trp Glu Leu Leu Leu Ser Ala Gly 
20 25 

Phe Gin Phe Phe Gin Leu Leu Ser Xaa 
35 40 



PCT7US00/07722 

40 

Met Tyr Leu Phe Ser Ala Phe 
"lO 15 

lie Leu Lys Pro Asn lie His 
30 



<210> 87 
<211> 48 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 



<400> 87 

Met Arg Gin Arg Gin Ser His Tyr 
1 5 

Asn Tyr Leu Gly Gly Thr Phe Pro 
20 

Gin Arg Asp Lys lie Gin Glu Thr 
35 40 



Cys Ser Val Leu Phe Leu Ser Val 
10 is 

Val Tyr Gin Lys Ser Arg Asn Leu 
25 30 

Phe Ala Gin Lys Arg lie Lys Xaa 
45 



<210> 88 

<211> 28 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (28) 

<223> Xaa equals stop translation 



<400> 88 

Pro Ala Pro His Leu Pro Arg Leu Thr Leu Pro Cys Gin Val Val Trp 
1 5 10 15 

Gly Pro Arg Cys Trp Gly Gly Glu Ser Gly Ser Xaa 
20 25 



<210> 89 
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<211> 36 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 
<400> 89 

Met Thr Ser Leu Leu Gin Asn Cys Val He Phe Val Lys Val Val Gin 
1 5 10 15 

Tyr Met Thr Phe Asn Phe Phe Phe Phe Phe Phe Phe Phe Phe Phe Phe 
20 25 30 

Phe Phe Trp Xaa 
35 



<210> 90 

<211> 153 

<212> PRT 

<213> Homo sapiens 



<220> 
<221> SITE 
<222> (153) 

<223> Xaa ecjuals stop translation 
<400> 90 

Met Glu Phe Leu Gly Pro Cys Gly Leu Arg Leu Val Glu Ser Arg Leu 
1 5 io 15 

Leu Val Pro Tyr Trp Leu Leu Val Leu Leu Ala Ala Leu Asn Ala Leu 
20 25 30 

Leu Gin Trp Leu Leu Arg Pro Leu Phe Leu Tyr Ala Pro Leu Leu Asn 
35 40 45 

Pro Tyr Thr Leu Ala Val Ala Ser Thr Thr Phe Thr Val Ser Thr Asp 
50 55 60 

Lys Ala His Ala Thr Ser Ala Thr Tyr Pro Cys Ser Leu Gly Arg Thr 
65 70 75 eo 

Ala Gly Pro Ala Pro Ser Ala Gly Cys Arg Pro Trp Arg Ala Gin Pro 
85 90 95 

Gly Asp Val Glu Leu Gly Pro Gly Ala Arg Cys Val Ala Arg Pro Ser 
100 105 no 

He Gin Val Gin Gly Pro Leu Ala Leu Gly Ala Glu Gly Leu Val Leu 
115 120 125 
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His Gin Leu Ala Cys 
130 

Ala Ser* Leu His Pro 
145 



Leu Ala Ala Pro Arg Ala 
135 

His Ala Ser Xaa 
150 



Ser Lys Pro Arg Ala 
140 



<210> 91 
<211> 29 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (29) 

<223> Xaa equals stop translation 

Met^Leu Asp Ala Pro Ala He He Phe Leu Leu Val Ala Phe Pro 



1 



5 10 15 



Asn Tyr Phe His Lys Asn Tyr Phe Ser Tyr Tyr Met Xaa 
20 25 



<210> 92 
<211> 43 
<212> PRT 
<213> Homo 



sapiens 



Met^r'Leu Phe Arg Trp Phe Phe Val Val Thr Tyr Phe He Val Leu 
! 5 10 lb 

He Ser Cys Phe Cys He Thr Val Pro He Ala Asn Lys Ser Leu Gly 
20 25 30 

Gin Phe Ala Phe Leu Lys Lys Lys Lys Lys Lys 
35 40 



<210> 93 
<211> 36 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 



H 4 is°Ser 3 Cys Gly Pro Asp Thr Cys Val Cys Pro Ser Pro Val Ser Pro 

c 10 



BNSDOCID: <WO 005S496A1J_> 



WO 00/58496 PCT/USO 0/0772 2 



43 



Cys Leu Pro Val Pro Leu Ala Ala Leu Met Val Thr Pro Lys Gly Ser 
20 25 30 

Asn Pro Cys Xaa 
35 



<210> 94 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals stop translation 
<400> 94 

Met Leu Leu Xeu Ser Phe His Ser Leu Leu Tyr Phe Gly Asp Leu Phe 
15 10 15 

lie Leu Leu Cys Val His Leu lie Leu Gin Cys Val Ser Thr Thr Phe 
20 25 30 

Asn Leu Phe Thr Tyr Arg Thr Met Gin Glu Phe Leu Trp Xaa 
35 40 45 



<210> 95 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 
<400> 95 

Met Cys- Leu Leu Trp Ser Trp Leu Trp Val Gin Pro Thr Leu Arg Cys 
15 10 15 

Val Phe lie Phe His Tyr Lys Asn Tyr Lys Gin Leu Phe lie Ser Arg 
20 25 30 

Gin Glu Phe Xaa 
35 



<210> 96 

<211> 14 

<212> PRT 

<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (14) 

<223> Xaa equals stop translation 



Me^Le^Pro Gly Val Leu Trp Tyr Leu Ala Arg Cys Arg Xaa 
! ^5 10 



<210> 97 

<211> 44 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 



<400> 97 

Met Ser lie Lys Cys Leu His Lys 
1 5 

Arg Phe Leu Leu Leu lie Lys Ala 
20 

Leu He Lys Ser Thr Thr Trp Glu 
35 40 



Thr Leu Gin Val Leu Tyr Phe Met 
10 15 

Thr Lys Met Asn Gly Lys Phe He 
25 30 

Glu Val Arg Xaa 



<210> 98 

<211> 50 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (50) 

<223> Xaa equals stop translation 

Met°?hr 8 Thr Cys Lys Glu Leu Cys Pro Trp Asn Phe Val Trp Phe Phe 
1 5 10 15 

Phe Val Phe Asp Leu Leu Gly Arg Met Ser Asn He Tyr Lys Ser Arg 
20 25 30 

Leu Asn Ser Glu Met Asn He Gin He Ser He He Gin Arg Leu Leu 
35 40 45 



Leu Xaa 

.50 



<210> 99 
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<211> 40 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (40) 

<223> Xaa equals stop translation 
<400> 99 

Met Arg Met Leu Arg Glu lie Val Gly Cys Leu Glu Phe His Tyr lie 
1 5 10 15 

Phe Cys Phe Tyr Phe Leu lie Pro Arg Cys Phe Leu Lys Tyr Ser Asp 
20 25 30 

Lys Tyr Leu Ser Tyr lie Asp Xaa 
35 40 



<210> 100 

<211> 24 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (24) 

<223> Xaa equals stop translation 
<400> 100 

Met His Leu He He Phe- Phe He He Leu Cys Thr Asn Ser Ala Cys 
15 10 15 

Asn Asn Gin Phe Thr Trp Lys Xaa 
20 



<210> 101 

<211> 32 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 



<400> 101 

Met Val His Pro Leu Val Ala Leu 
1 5 

Phe Leu He Tyr Thr Val Asn Ser 
20 



Trp Pro Trp Ala Ser Phe Phe Asn 
10 15 

Thr Tyr He He Gly Leu Val Xaa 
25 30 
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<210> 102 

<211> 32 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translati 



^ 0 t °Pro°Al a Cys Phe Val Ser Phe Ser Val Phe Phe Cys Ala Thr Val 

1 5 10 

Pro Cys Ala Gly Ser Met Pro Ala Ser Tr P His His Leu Gin Cys Xaa 

20 25 



<210> 103 

<211> 36 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translati 



<400> 103 

Met Tyr Val Cys Val Trp Leu lie 
1 5 

Met Leu Leu Cys Val Ser Glu Val 
20 



He His Leu Xaa 
35 



Phe Thr Ser Lys Phe Leu Arg Phe 
10 « 

Ser Phe Tyr Leu Leu Leu Ser Ser 
25 30 



<210> 104 
<211> 100 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (100) 

<223> Xaa equals stop transla 
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<400> 104 

Phe His Pro Phe Thr Phe Tyr Val Phe Val Cys Leu Cys Leu Lys Cys 

He Tyr His Arg Gin His He Val Gly Ser Cys Phe Phe He Gin Phe 
20 25 30 

Asp Ser Leu Cys Leu Leu He Asp Val Trp Val His Leu His Leu Met 
35 40 45 

Leu Leu Ser Val Trp Leu Gly Leu Ser Leu Ser Ser Cys Tyr Leu Phe 
50 55 go 

Cys He Cys Ser Met Tyr. Ala Leu Phe Pro Phe Leu Pro Phe Ser Ala 
65 ™ 75 so 

Phe Phe Trp He Thr' Val Phe Phe Asn Asp Ser He Val Phe Ser Ser 
85 90 95 

Leu He Tyr Xaa 
100 



<210> 105 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 
<400> 105 

Met Arg He Tyr Leu Met Leu Val Leu Val Tyr Cys Glu Leu Asn He 
1 5 io 15 

Thr Ala Leu Glu Pro Lys Arg Arg Cys Leu Arg His Gly Leu Leu Leu 
2 ° 25 30 

Leu Cys Ser Phe Gin Gly Ala Pro Val He Pro Ala Val Ser Thr Xaa 
35 40 45 



<210> 106 
<211> 41 
<212> PRT 
<213>-Homo sapiens 

<220> 
<221> SITE 
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<222> (41) 

<223> Xaa equals stop translation 

<400> 106 , m 

Met Thr Gly His Ser Pro Ser Pro He Tyr Leu Val Leu Ala Trp Gly 
1 ~ 5 10 15 

Val Thr Ala Ala Ala Thr Thr Leu Thr Gly Pro Val Leu Ser Arg Tyr 
20 25 30 

Asn Leu Ala Thr Pro Trp Asn Ser Xaa 
35 40 



<210> 107 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 



<400> 107 ^ ^ 

He Asp Phe Phe Leu Phe Pro Thr He Ser Ser Ala Ser Pro Phe Ser 
1 " 5 10 I 5 

Ser Phe Lys He Asn Pro Glu Ser Asp His Cys- Gly Leu Asn His Tyr 
20 25 30 

Tyr He Leu Pro Glu Leu Leu Gin Xaa 
35 40 



<210> 108" 

<211> 171 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (171) 

<223> Xaa equals stop translation 
<400> 108 

Met He Leu Thr Met Leu Leu Met Leu Lys Leu Cys Thr Glu Val Arg 
15 10 15 

Val Ala Asn Glu Leu Asn Ala Arg Arg Arg Ser Phe Thr Asp Phe Asp 
20 25 30 

Pro His His Phe Trp Gin Trp Ser Ser Phe Ser Asp Tyr Val Gin Cys 
35 40 45 
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Val Leu Ala Phe Thr Gly Val Ala Gly Tyr He Thr Tyr Leu Ser He 
50 55 60 

Asp Ser Ala Leu Phe Val Glu Thr Leu Gly Phe Leu Ala Val Leu Thr 
65 70 • 75 80 

Glu Ala Met Leu Gly Val Pro Gin Leu Tyr Arg Asn His Arg His Gin 
85 90 05 

Ser Thr Glu Gly Met Ser He Lys Met Val Leu Met Trp Thr Ser Gly 
100 105 no 

Asp Ala Phe Lys Thr Ala Tyr Phe Leu Leu Lys Gly Ala Pro Leu Gin 
115 120 125 

Phe Ser Val Cys Gly Leu Leu Gin Val Leu Val Asp Leu Ala He Leu 
130 135 140 

Gly Gin Ala Tyr Ala Phe Ala Arg His Pro Gin Lys Pro Ala Pro His 
145 150 155 iso . 

Ala Val His Pro Thr Gly Thr Lys Ala Leu Xaa 
165 170 



<210> 109 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals stop translation 
<400> 109 

Leu Arg Pro Arg Ser Pro Gly Leu Ala Gly Arg Gly Cys Leu Xaa 
1 5 io i 5 



<210> 110 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (33) 

<223> Xaa equals stop translation 
<400> 110 

Met Gly Gly He Gin Tyr Cys Met' Trp Gly His Pro Gly Trp Gly Gly 
1 5 io i 5 



Asp Ala Trp His Pro Ser Leu His Ser Pro Ala Arg Pro Gly Gly Val 
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50 



20 

Xaa 



<210> HI 
<211> 367 
<212> PRT 
<213> Homo sapiens 



25 



30 



<400> 111 



Asn Glu Tyr Val Leu Ser Thr Lys Asn Thr Gin Met Val Ser Ser Asn 
x 5 10 

lie He Thr Pro lie Ser Leu Asp Asp Val Pro Pro Arg lie Ala Arg 



20 



25 30 



Ala Met Glu Asn Glu Glu Tyr Trp Asp Phe Asp He Phe Glu Leu Glu 



35 



40 



Ala Ala Thr His Asn Arg Pro Leu He Tyr Leu Gly Leu Lys Met Phe 



50 55 60 



Ala Arg Phe Gly He Cys Glu Phe Leu His Cys Ser Glu Ser Thr Leu 
65 "70 75 

Arg Ser Trp Leu Gin He He Glu Ala Asn Tyr His Ser Ser Asn Pro 
85 90 95 

Tyr His Asn Ser Thr His Ser Ala Asp Val Leu His Ala Thr Ala Tyr 
100 105 110 

Phe Leu Ser Lys Glu Arg He Lys Glu Thr Leu Asp Pro He Asp Glu 



115 



120 



Val Ala Ala Leu He Ala Ala Thr He His Asp Val Asp His Pro Gly 
130 135 I 40 

Arg Thr Asn Ser Phe Leu Cys Asn Ala Gly Ser Glu Leu Ala He Leu 



130 135 140 

Asn Ser Phe Leu Cys Asn Ala Gly 
145 150 155 

Tyr Asn Asp Thr Ala Val Leu Glu Ser His His Ala Ala Leu Ala Phe 
165 ' I 70 175 

Gin Leu Thr Thr Gly Asp Asp Lys Cys Asn He Phe Lys Asn Met Glu 
180 185 I 90 

Arg Asn Asp Tyr Arg Thr Leu Arg Gin Gly He He Asp Met Val Leu 
195 200 205 

Ala Thr Glu Met Thr Lys His Phe Glu His Val Asn Lys Phe Val Asn 
210 215 220 

Ser He Asn Lys Pro Leu Ala Thr Leu Glu Glu Asn Gly Glu Thr Asp 
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225 230 



235 240 



Lys Asn Gin Glu Val lie Asn Thr Met Leu Arg Thr Pro Glu Asn Arg 
245 250 255 

Thr Leu lie Lys Arg Met Leu lie Lys Cys Ala Asp Val Ser Asn Pro 
260 265 270 

Cys Arg Pro Leu Gin Tyr Cys He Glu Trp Ala Ala Arg He Ser Glu 
275 280 285 

Glu Tyr Phe Ser Gin Thr Asp Glu Glu Lys Gin Gin Gly Leu Pro Val 
290 295 300 

Val Met Pro Val Phe Asp Arg Asn Thr Cys Ser He Pro Lys Ser Gin 
305 310 315 320 

He Ser Phe He Asp Tyr Phe He Thr Asp Met Phe Asp Ala Trp Aso 
325 330 335 

Ala Phe Val Asp Leu Pro Asp Leu Met Gin His Leu Asp Asn Asn Phe 
340 345 350 

Lys Tyr Trp Lys Gly Leu Asp Glu Met Lys Leu Arg Asn Leu Arg 
355 360 365 



<210> 112 
<211> 367 
<212> PRT 
< 2 1 3 > H omo s ap i ens 

<400> 112 

Asp Glu Tyr Val Leu Ser Thr Lys Asn Thr Gin Met Val Ser Ser Asn 
15 10 15 

He He Thr Pro He Ser Leu Asp Asp Val Pro Pro Arg He Ala Arg 
20 25. 30 

Ala Met Glu Asn Glu Glu Tyr Trp Asp Phe Asp He Phe Glu Leu Glu 
35 40 45 

Ala Ala Thr His Asn Arg Pro Leu He Tyr Leu Gly Leu Lys Met Phe 
50 55 60 

Ala Arg Phe Gly He Cys Glu Phe Leu His Cvs Ser Glu Ser Thr Leu 
65 70 75 80 

Arg Ser Trp Leu Gin He lie Glu Ala Asn Tyr His Ser Ser Asn Pro 
85 - 90 95 

Tyr His Asn Ser Thr His Ser Ala Asp Val Leu His Ala Thr Ala Tyr 
100 105 no 

Phe Leu Ser Lys Glu Arg He Lys Glu Thr Leu Asp Pro He Asp Glu 
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115 



120 125 



Val Ala Ala Leu He Ala Ala Thr He His Asp Val Asp His Pro Gly 
130 135 140 • 

Arg Thr Asn Ser Phe Leu Cys Asn Ala Gly Ser Glu Leu Ala He Leu 
145 150 155 160 

Tyr Asn Asp Thr Ala Val Leu Glu Ser His His Ala Ala Leu Ala Phe 
165 l" 70 175 

Gin Leu Thr Thr Gly Asp Asp Lys Cys Asn He Phe Lys Asn Met Glu 
180 I 85 I 90 

Arg Asn Aso Tyr Arg Thr Leu Arg Gin Gly He He Asp Met Val Leu 
"~" 195 200 . 205 

Ala Thr Glu Met Thr Lys His Phe Glu His Val Asn Lys Phe Val Asn 
210 215 220 



Ser He Asn Lys Pro Leu Ala Thr Leu Glu Glu Asn Gly Glu Thr Asp 
225 



230 235 240 



Lys Asn Gin Glu Val He Asn Thr Met Leu Arg Thr Pro Glu Asn Arg 
245 ■ 250 , 255 

Thr Leu lie Lys Arg Met Leu He Lys Cys Ala Asp Val Ser Asn Pro 
260 265 270 

Cys Arg Pro Leu Gin Tyr Cys He Glu Trp Ala Ala Arg He Ser Glu 
275 280 285 

Glu Tyr Phe Ser Gin Thr Asp Glu Glu Lys Gin Gin Gly Leu Pro Val 
290 295 300 

Val Met Pro Val Phe Asp Arg Asn Thr Cys Ser He Pro Lys Ser Gin 
305 310 315 320 

He Ser Phe He Asp Tyr Phe He Thr Asp Met Phe Asp Ala Trp Asp 
325 330 335 

Ala Phe Val Asp Leu Pro Asp Leu Met Gin His Leu Asp Asn Asn Phe 
340 345 350 

Lys Tyr Trp Lys Gly Leu Asp Glu Met Lys Leu Arg Asn Leu Arg 
355 360 365 



<210> 113 

<211> 175 

<212> PRT 

<213> Homo sapiens 



Lys°Gly"lu Leu Leu Glu Arg Leu Ser Ser Ala Arg Asn Phe Ser Asn 
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1 5 10 15 

Met Asp Asp Glu Glu Asn Tyr Ser Ala Ala Ser Lys Ala Val Arg Gin 
20 25 30 

Val Leu His Gin Leu Lys Arg Leu Gly lie Val Trp Gin Asp' Val Leu 
35 40 45 

Pro Val Asn He Tyr Cys Lys Ala Met Gly Thr Leu Leu Asn Thr Ala 
50 55 60 

He Ser Glu Val He Gly Lys He Thr Ala Leu Glu Asp He Ser Thr 
65 7 0 75 80 

Glu Asp Gly Asp Arg Leu Tyr Ser Leu Cys Lys Thr Val Met Asp Glu 
85 90 95 

Gly Pro Gin Val Phe Ala Pro Leu Ser Glu Glu Ser Lys Asn Lys Lys 
100 105 no 

Tyr Gin Glu Glu Val Pro Val Tyr Val Pro Lys Trp Met Pro Phe Lys 
115 120 125 

Glu Leu Met Met Met Leu Gin Ala Ser Leu Gin Glu He Gly Asp Arg 
130 135 140 

Trp Ala Asp Gly Lys Gly Pro Leu Ala Ala Ala Phe Ser Ser Ser Glu 
145 150 155 160 

Val Lys Ala Leu He Arg Ala Leu Phe Gin Asn Thr Glu Arg Arg 
165 170 ~ 175 



<210> 114 
<211> 175 
<212> PRT 
<213> Homo sapiens 

<400> 114 

Glu Ser Glu Leu Leu Glu Arg Leu Ser Ser Ala Arg Asn Phe Ser Asn 
1 5 10 15 

Met Asp Asp Glu Glu Asn Tyr Ser Ala Ala Ser Lys Ala Val Arg Gin 
20 - 25 30 

Val Leu His Gin Leu Lys Arg Leu Gly He Val Trp Gin Aso Val Leu 
35 40 45 

Pro Val Asn He Tyr Cys Lys Ala Met Gly Thr Leu Leu Asn Thr Ala 
50 55 60 

He Ser Glu Val He Gly Lys He Thr Ala Leu Glu Asp He Ser Thr 
65 70 75 80 

Glu Asp Gly Asp Arg Leu Tyr Ser Leu Cys Lys Thr Val Met Asp Glu 
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54 



90 95 



Gly Pro Gin Val Phe Ala Pro Leu Ser Glu Glu Ser Lys Asn Lys Lys 



100 105 



Tyr Gin Glu Glu Val Pro Val Tyr Val Pro Lys Trp Met Pro Phe Lys 
115 120 125 

Glu Leu Met Met Met Leu Gin Ala Ser Leu Gin Glu He Gly Asp Arg 



130 



135 140 



Trp Ala Asp Gly Lys Gly Pro Leu Ala Ala Ala Phe Ser Ser Ser Glu 
145 150 155 

Val Lys Ala Leu He Arg Ala Leu Phe Gin Asn Thr Glu Arg Arg 
1.65 170 1 



<210> 115 
<211> 113 
<212> PRT 
<213> Homo sapiens 

Lys^eu'Lt Glu Leu Ala Tyr Gin Thr Leu Leu Glu Ala Thr Thr Ser 



1 5 



10 



Ser Asp Gin Cys Ala Val Gin Leu Phe Tyr Ser Val Arg Asn He Phe 



20 



25 



His Leu Phe His Asp Val Val Pro Thr Tyr His Lys Glu Asn Leu Gin 

35 40 45 

Lys Leu Pro Gin Leu Ala Ala' He His His Asn Asn Cys Met Tyr He 

50 55 «0 

Ala His His Leu Leu Thr Leu Gly His Gin Phe Arg Leu Arg Leu Ala 

65 70 7 5 

Pro lie Leu Cys Asp Gly Thr Ala Thr Phe Val Asp Leu Val Pro Gly 



85 



90 



Phe Arg Arg Leu Gly Thr Glu Cys Phe Leu Ala Gin Met Arg Ala Gin 
100 105 H° 

Lys 



<210> 116 
<211> 113 
<212> PRT 
<213> Homo sapiens 

<400> 116 
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Glu Leu Met Glu Leu Ala Tyr Gin Thr Leu Leu Glu Ala Thr Thr Ser 
15 10 15 

Ser Asp Gin Cys Ala Val Gin Leu Phe Tyr Ser Val Arg Asn He Phe 
20 25 30 

His Leu Phe His Asp Val Val Pro Thr Tyr His Lys Glu Asn Leu Gin 
35 40 45 

Lys Leu Pro Gin Leu Ala Ala He His His Asn Asn Cys Met Tyr He 
50 55 60 

Ala His His Leu Leu Thr Leu Gly His Gin Phe. Arg Leu Arg Leu Ala 
65 70 75 ~ 80 

Pro lie Leu Cys Asp Gly Thr Ala Thr Phe Val Asp Leu Val Pro Gly 
85 90 95 

Phe Arg Arg Leu Gly Thr Glu Cys Phe Leu Ala Gin Met Arg Ala Gin 
100 105 no 

Lys 



<210> 117 

<211> 72 

<212> PRT 

<213> Homo sapiens 

<400> 117 

Arg Ser Gly Val Gin Asp Tyr Pro Gly Gin His Gly Lys He Pro Ser 
1 5 10 15 

Leu Leu Lys He Gin Glu Leu Ala Gly His Gly Gly Arg Cys Leu Gin 
20 25 30 

Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn His Leu Asn Ser Gly 
35 40 45 

Gly Arg Gly Cys Ser Glu . Pro Lys Ser His Leu Cys He Pro Ala Trp 
50 55 60 

Val Thr Glu Gly Asp Ser Val Ser 
65 70 



<210> 118 

<2il> 72 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (32) 



PCT/USOO/07722 

WO 00/58496 

56 



<223> Xaa equals stop translation 

^Ser^ly Val Gin Asp Gin Pro Asp Gin His Gly Glu Thr Pro Ser 



1 



5 10 " 



Leu Leu Lys He Gin Lys Leu Ala Gly His Gly. Gly Ala Cys Leu Xaa 
20 25 30 

Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn Cys Leu Asn Pro Gly 
35 40 45 

Gly Arg Gly Cys Ser Glu Pro Arg Ser Cys His Cys Thr Pro Ala Trp 
50 55 60 

Val Thr Glu Gin Asp Ser Val Ser 
65 70 



<210> 119 
<211> 72 
<212> PRT 

<213> Homo sapiens 

Irg^e^Gly Val Gin Asp Tyr Pro Gly Gin His Gly Lys He Pro Ser 
1 5 10 15 

Leu Leu Lys He Gin Glu Leu Ala Gly His Gly Gly Arg Cys Leu Gin 
20 25 30 

Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn His Leu Asn Ser Gly 
35 40 45 

Gly Arg Gly Cys Ser Glu Pro Lys Ser His Leu Cys He Pro Ala Trp 
50 55 60 

Val Thr Glu Gly Asp Ser Val Ser 
65 70 



<210> 120 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 



<400> 120 

ly Val G3 

1 5 10 



Arg Ser Gly Val Gin Asp Gin Pro Asp Gin His Gly Glu Thr Pro Ser 
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Leu Leu Lys lie Gin Lys Leu Ala 
20 

Ser Gin Leu Leu Arg Arg Leu Arg 
3 5 ' 40 

Gly Arg Gly Cys Ser Glu Pro Arg 
50 55 

Val Thr Glu Gin Asp Ser Val Ser 
65 70 



Gly His Gly Gly Ala Cys Leu Xaa 
25 30 

Gin Glu Asn Cys Leu Asn Pro Gly 
45 

Ser Cys His Cys Thr Pro Ala Trp 
60 



<210> 121 

<211> 67 

<212> PRT 

<213> Homo sapiens 

<400> 121 

Asn Gin Pro Lys Cys Pro Thr Met He Asp Trp He Lys Lys Met Trp 
1 5 . 10 15 

His He Tyr Thr Met Glu Tyr Tyr Ala Ala He Lys Asn Asp Glu Phe 
20 25 30 

He Ser Phe Val Gly Thr Trp Met Lys Leu Glu Thr He He Leu Ser 
3 5 40 45 

Lys Leu Ser Gin Glu Gin Lys Thr Lys His Arg He Phe Ser Leu He 
50 55 60 

Gly Gly Asn 
65 



<210> 122 
<211> 65 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (28) 

<223> Xaa equals stop translation 
<400> 122 

Asn Gin Pro Lys Cys Pro Ser Met Thr Asp Trp He Lys Lys Thr Gin 
1 5 io 15 

Tyr Leu Tyr Thr Val Glu Tyr Tyr Ala Ala Met Xaa Lys Glu Arg Asp 
20 25 30 

His Val Phe Cys Arg Asn Thr Asn Ala Ala He He Leu Ser Lys Leu 
35 40 45 
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Met Gin Glu Gin Lys Thr Lys Tyr Tyr Met Phe Ser Leu lie Ser Gly 
50 55 " 

Ser 
65 



<210> 123 

<211> 90 

<212> PRT 

<213> Homo sapiens 

Leu°Hii 2 phe Leu Phe Ser Phe Leu Phe Phe Phe Phe Glu Thr Gin Ser 
1 5 10. 15 

His Ser Val Thr Arg Leu Glu Cys Ser Gly Thr lie Ser Ala His Cys 
20 25 • 30 

Asn Leu Cys Leu Pro Gly Ser Ser Asn Ser Pro Ala Ser Ala Ser Arg 
35 40 45 

Val Ala Gly Thr Ala Gly Thr Cys Arg Arg Ala Gin Leu He Phe Val 
50 '55 60 

Phe Leu Ala Glu Met Gly Phe His His Val Gly Arg Asp Gly Leu Asp 
65 70 75 80 

Leu Asn Leu Val He His Pro Pro Arg Ser 
85 90 



<210> 124 

<211> 90 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (84) 

<223> Xaa equals scop translation 
<400> 124 

Leu Arg He Leu Cys His He Tyr Leu Phe He Phe Arg Asp Ser Leu 
15 10 15 

Thr Leu Leu Pro Met Leu Glu Tyr Ser Cys Met He He Ala His Tyr 
20 25 30 

Gly Leu Asn Leu Leu Gly Ser Ser Asn Pro Pro He Ser Ala Ser Gin 
35 40 45 

Val Ala Gly Thr Thr Gly Met His Pro Leu Pro Trp Leu He Phe Lys 
50 55 60 
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Phe Pro Val" Glu Met Gly Ser Cys Tyr Val Ala Gin Ala Val Leu Lys 
65 70 75 80 

Leu Leu Ala Xaa Ser Asn Pro Pro lie Ser 
85 90 



<210> 125 

<211> 68 

<212> PRT 

<213> Homo sapiens 

<400> 125 

Glu Cys Ser Gly Thr He Ser Ala His Cys Asn Leu Cys Leu Pro Gly 
1 5 io 15 

Ser Ser Asn Ser Pro Ala Ser Ala Ser Arg Val Ala Gly Thr Ala Gly 
20 25 30 

Thr Cys Arg Arg Ala Gin Leu He Phe Val Phe Leu Ala Glu Met Gly 
35 40 45 

Phe His His Val Gly Arg Asp Gly Leu Asp Leu Asn Leu Val He His 
50 55 60 

Pro Pro Arg Ser 
65 



<210> 126 

<211> 69 

<212> PRT 

<213> Homo sapiens 

<400> 126 

Glu Cys Ser Gly Ala He Ser Ala 
1 5 

Ser Ser Tyr Ser Pro Ala Ser Ala 
20 

Arg Cys Ala Pro Pro His Leu Ala 

35 40 

Gly Phe Arg His Val Gly Gin Ala 
50 55 

Asp Pro Pro Thr Ser 
65 



His Cys Asn Leu Arg Leu Pro Gly 
10 15 

Ser Gin Val Ala Gly He Thr Tyr 
25 30 

Ser Phe Val Phe Leu Val Glu Met 
45 

Gly Leu Glu Leu Leu Thr Ser Glv 
60 



<210> 121 
<211> 83 
<212> PRT 

<213> Homo sapiens 
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I^e°Phe 2 Asp Lys Pro Glu Lys Asn Lys Gin Trp Gly Lys Asp Ser Leu 
. 5 10 



Phe Asn Lys Trp Cys Trp Glu Asn Trp Leu Ala He Cys Lys Lys Leu 

20 25 JU 

Lys Leu Asp Pro Phe Leu Thr Pro Tyr Thr Lys He Asn Ser Arg Trp 

35 40 45 

lie Lys Asp Leu Asn Val Arg Leu. Lys Thr He Lys Thr He Glu Glu 



50 



55 SO 



Asn Leu Gly He Thr He Gin Asp He Gly Met Gly Lys Asp Phe Met 
65 70 75 



Ser Lys Thr 



<210> 128 
<211> 83 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (20) 

<223> Xaa equals stop translation 



Va^Leu'Lp Lys Gly Thr Lys Lys Thr Gin Trp Val Lys Phe Ser Leu 
1 5 1° 15 

He Xaa Cys Trp Glu Asn Trp He Ser Thr Cys Lys Arg Met 



Phe His 

20 



25 30 



Lys Leu Asp Pro Tyr Leu Thr Pro Arg Ala Lys Val Asn Ser Lys Gin 
35 40 45 

lie Lys Asp Leu Ash He Arg Leu Glu Ser Val Lys His Leu Gly Glu 
50 55 60 

Asn He Gly Lys Lys Leu He His He Gly Leu Gly Asn Asp Phe Ser 
65 



70 75 80 



Asp Arg Thr 



<210> 129 
<211> 164 
<212> PRT 

<213> Homo sapiens 
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<400> 129 
Ala Thr Lys Ala 
1 



Phe Cys Thr Ala 
20 

Glu Trp Glu Lys 
35 

Ser Gly lie Cys 
50 



Asn Pro lie Lys 
65 

Glu Asp lie Tyr 



Leu Ala He Arg 
100 

Thr Pro Val Arg 
115 

Trp Arg Gly Cys 
130 



Cys Lys Leu Val 
145 



Asp Leu Glu Leu 



Lys He Asp Lys 
5 

Lys Gin Thr Thr 

He Phe Ala Thr 
40 

Asn Glu Leu Lys 
55 

Lys Trp Ala Lys 
70 

Ala Ala Lys Lys 
85 

Glu Met Gin lie 

Met Ala He He 
120 

Gly Glu He Gly 
135 

Gin Pro Leu Trp 
150 



Trp Asp Leu He 
10 



He Arg Val Asn 
25 



Tyr Leu Ser Asp 



Gin He Tyr Lys 

. 60 

Asp Met Asn Arg 
75 

His Met Lys Lys 
90 



Lys Thr Thr Met 
105 



Lys Lys Ser Gly 



Thr Leu Leu His 
140 

Lys Ser Val Trp 
155 



Lys Leu Lys Ser 
15 

Arg Gin Ala Thr 
30 



Lys Gly Leu Leu 
45 



Lys Lys Thr Asn 



His Phe Ser Lys 
80 

Cys Ser Pro Ser 
95 

Arg Tyr His Leu 
110 

Asn Asn Arg Cys 
125 



Cys Trp Trp Asn 



Arg Phe Leu Arg 
160 



<210> 130 
<211> 149 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (9) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 

<220> . 
<221> SITE 
<222> (127) 

<223> Xaa equals stop translation 



< 



PCT/US00/07722 

\VO 00/58496 

62 



<220> 

<221> SITE 

<222> (128) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 

<222> (134) 

<223> Xaa equals stop translation 



tlT^lys Ala Arg Thr Asn Lys Xaa Asp Tyr He Thr Leu Lys Ser 



15 

1 



5 1° 



Phe Tyr Arg Ala Lys Glu He He Asp Lys Met Lys .Arg Gin Ser Thr 
20 25 30 

Glu Xaa Glu Lys He Phe Val Asn His He Ser Asp Asn Arg Leu Leu 
35 40 ^ 

Ser Lys Asn Leu Arg Lys Ser He Ala Lys Lys Lys Thr Lys Thr Gin 



50 



55 



Leu Lys Asn Arg Pro Ser Thr Arg He Asn Lys His Phe Pro Lys Glu 

70 75 



65 



Asp lie Lys Ser Gly Gin Gin Val Tyr Glu Asn Val Phe Asn lie He 



85 



90 



Asn Hi 



is Gin Ala Asn Ala Lys Pro He He Lys Lys Ser lie Asp Asn 



100 



105 



110 



Lys Leu Ala Arg Tyr Arg Glu Thr Lys Thr Leu Leu His Cys Xaa Xaa 
115 120 125 

Glu Cys Lys Leu Val Xaa Pro Leu Trp Lys Thr lie Gin Arg Leu Leu 

Lys Lys He Lys Leu 
145 



<210> 131 
<211> 58 
<212> PRT 

<213> Homo sapiens 

G 4 ly°Lg 3 Val Tyr Val Gly Asn Val Ala Trp Met His He Leu Val Ala 
1 5 - l0 

Arg Glu Leu Glu Gin Arg Ala Ala Leu Met Gly Gly Gin Val Ty, Phe 
20 25 
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Cys Tyr Asp Lys Ser Pro Tyr Lys Ser Tyr Glu Asp Phe Asn Met Glu 
35 40 45 

Phe Leu Ser Pro Cys Gly Leu Arg Leu He 
50 55 



<210> 132 
<211> 58 
<212> PRT 

<213> Homo sapiens 
<400> 132 

Gly Arg Val Tyr Val Gly Asn Val Ala Trp Met His Val Leu Ala Ala 
1 5 10 15 

Arg Glu Leu Glu Gin Arg Ala Ala Leu Met Gly Gly Gin Val Tyr Phe 
20 25 30 

Cys Tyr Asp Asp Ser Pro Tyr Lys Ser Tyr Glu Asp Phe Asn Met Glu 
35 40 45 

Phe Leu Gly Pro Cys Gly Leu Arg Leu Val 
50 55 



<210> 133 
<211> 29 " 
<212> PRT 

<213> Homo sapiens 
<400> 133 

Arg His Phe Gly Tyr Lys Pro Leu 
1 5 

Arg Thr He His Trp Val Gin Ala 
20 



Phe Ser Trp Glu Glu Ser Arg Ala 
10 15 

Met Glu Gly Ser Ala 
25 



<210> 134 

<211> 29 

<212> PRT 

<213> Homo sapiens 



<400> 134 

Arg His Phe Gly Tyr Val Pro Leu Phe Ser Trp Glu Asp Ser Arg Thr 
1 5 10 15 

Arg Thr He Arg Trp Val Gin Ala Val Glu Gly Ser Ala 
20 25 



<210> 135 
<211> 19 
<212> PRT 
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<213> Homo sapiens 
<400> 135 

Asn Pro Tyr Thr Leu Ala Val Ala Asn Thr Thr Phe Thr Val Ser Thr 
15 10 15 

Asn Lys Ala 



<210> 136 
<211> 19 
<212> PRT 

<213> Homo sapiens 
<400> 136 

Asn Pro Tyr Thr Leu Ala Val Ala Ser Thr Thr Phe Thr Val Ser Thr 
15 10 i5 

Asp Lys Ala 



<210> 137 
<211> 171 
<212> PRT 

<213> Homo sapiens 
<400> 137 

He Glu Val He Asn Val Asp Gly Thr Lys Arg Arg Thr Leu Leu Glu 
1.5 10 15 

Asp Lys Leu Pro His He Phe Gly Phe Thr Leu Leu Gly Asp Phe He 
20 25 30 

Tyr Trp Thr Asp Trp Gin Arg Arg Ser He Glu Arg Val His Lys Val 
35 40 45 

Lys Ala Ser Arg Asp Val He He Asp Gin Leu Pro Asp Leu Met Gly 
50 55 60 

Leu Lys Ala Val Asn Val Ala Lys Val Val Gly Thr Asn Pro Cys Ala 
65 70 75 80 

Asp Arg Asn Gly Gly Cys Ser His Leu Cys Phe Phe Thr Pro His Ala 
85 90 95 

Thr Arg Cys Gly Cys Pro He Gly Leu Glu Leu Leu Ser Asp Met Lys 
100 105 11° 

Thr Cys He Val Pro Glu Ala Phe Leu Val Phe Thr Ser Arg Ala Ala 
H5 120 125 

He His Arg He Ser Leu Glu Thr Asn Asn Asn Asp Val Ala He Pro 
130 135 140 
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Leu Thr Gly Val Lys Glu Ala Ser Ala Leu Asp Phe Asp Val Ser Asn 
1*5 150 155 160 

Asn His He Tyr Trp Thr Asp Val Ser Leu Lys 
165 170 



<210> 138 

<211> 171 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 138 

Leu Gin Val He Asn Val Asp Gly Thr Lys Arg Arg Thr Leu Leu Glu 
1 5 10 15 

Asp Lys Leu Pro His He Phe Gly Phe Thr Leu Leu Gly Asp Phe lie 
20 25 30 

Tyr Trp Thr Asp Trp Gin Arg Arg Ser He Glu Arg Val His Lys Val 
35 40 * 45 

Lys Ala Xaa Arg Asp Val He He Asp Gin Leu Pro Asp Leu Met Gly 
50 55 60 

Leu Lys Ala Val- Asn Val Ala Lys Val Val Gly Thr Asn Pro Cys Ala 
65 70 75 80 

Asp Arg Asn Gly Gly Cys ' Ser His Leu Cys Phe Phe Thr Pro His Ala 
85 90 95 

Thr Arg Cys Gly Cys Pro He Gly Leu Glu Leu Leu Ser Asp Met Lys 
100 105 HO 

Thr Cys He Val Pro Glu Ala Phe Leu Val Phe Thr Ser Arg Ala Ala 
115 120 125 

He His Arg He Ser Leu Glu Thr Asn Asn Asn Asp Val Ala He Pro 
130 135 140 

Leu Thr Gly Val Lys Glu Ala Ser Ala Leu Asp Phe Asp Val Ser Asn 
i45 150 155 160 

Asn His He Tyr Trp Thr Asp Val Ser Leu Lys 
165 170 



<210> 139 
<211> 169 
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<212> PPT 

<213> Homo sapiens 

Me^Il^Glu Ser Ser Asn Met Leu Gly Gin Glu Arg Val Val He Ala 



1 



5 10 15 



Asp Asp Leu Pro His Pro Phe Gly Leu Thr Gin Tyr Ser Asp Tyr He 
20 25 30 

Tyr Trp Thr Asp Trp Asn Leu His Ser He Glu Arg Ala Asp Lys Thr 
35 40 45 

Ser Gly Arg Asn Arg Thr Leu He Gin Gly His Leu Asp Phe Val Met 
50 55 6° 

Asp lie Leu Val Phe His Ser Ser Arg Gin Asp Gly Leu Asn Asp Cys 
55 70 75 80 

Met His Asn Asn Gly Gin Cys Gly Gin Leu Cys Leu Ala He Pro Gly 
85 90 95 

Gly His Arg Cys Gly Cys Ala Ser His Tyr Thr Leu Asp Pro Ser Ser 
100 105 H° 

Arg Asn Cys Ser Pro Pro Thr Thr Phe Leu Leu Phe Ser Gin Lys Ser 
115 120 125 

Ala He Ser Arg Met He Pro Asp Asp Gin His Ser Pro Asp Leu He 
130 135 140 

Leu Pro Leu His Gly Leu Arg Asn Val Lys Ala He Asp Tyr Asp Pro 
145 150 155 160 

Leu Asp Lys Phe He Tyr Trp Val Asp 
165 



<210> 140 

<211> 168 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (52) 

<223> Xaa equals any of the naturally occurring L-amino acids 



<400> 140 

Val Leu Gin Val He Asn Val Asp Gly Thr Lys Arg Arg Thr Leu Leu 



5 10 15 



Glu Asp Lys Leu Pro His He Phe Gly Phe Thr Leu Leu Gly Asp Phe 
20 25 30 
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lie Tyr Trp Thr Asp Trp Gin Arg Arg Ser lie Glu Arg Val His Lys 
35 40 45 

Val Lys Ala Xaa Arg Asp Val lie lie Asp Gin Leu Pro Asp Leu Met 
50 55 60 

Gly Leu Lys Ala Val Asn Val Ala Lys Val Val Gly Thr Asn Pro Cys 
65 70 75 80 

Ala Asp Arg Asn Gly Gly Cys Ser His Leu Cys Phe Phe Thr Pro His 
85 90 95 

Ala Thr Arg Cys Gly Cys Pro lie Gly Leu Glu Leu Leu Ser Asp Met 
100 105 110 

Lys Thr Cys He Val Pro Glu Ala Phe Leu Val Phe Thr Ser Arg Ala 
115" ' 120 125 

Ala He His Arg He Ser Leu Glu Thr Asn Asn Asn Asp Val Ala He 
130 135 140 

Pro Leu Thr Gly Val Lys Glu Ala Ser Ala Leu Asp Phe Asp Val Ser 
145 150 155 160 

Asn Asn His lie Tyr Trp Thr Asp 
165 



<210> 141 
<211> 464 
<212> PRT 

<213> Homo sapiens 
<400> 141 

Pro Lys Pro Thr Leu Leu Ala Gin Pro Gly Pro Val Val Phe Pro Gly 
1 5 10 15 

Lys Ser Val lie Leu Arg Cys Gin Gly Thr Phe Gin Gly Met Arg Phe 
20 25 30* 

Ala Leu Leu Gin Glu Gly Ala His Val Pro Leu Gin Phe Arg Ser Val 
35 40 45 

Ser Gly Asn Ser Ala Asp Phe Leu Leu His Thr Val Gly Ala Glu Asp 
50 55 60 

Ser Gly Asn Tyr Ser Cys He Tyr Tyr Glu Thr Thr Met Ser Asn Arg 
65 70 75 80 

Gly Ser Tyr Leu Ser Met Pro Leu Met He Trp Val Thr Asp Thr Phe 
85 90 95 



Pro Lys Pro Trp Leu Phe Ala Glu Pro Ser Ser Val Val Pro Met Gly 
100 105 110 
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Gin Asn Val Thr Leu Trp Cys Arg Gly Pro Val His Gly Val Gly Tyr 

115 120 125 

lie Leu His Lys Glu Gly Glu Ala Thr Ser Met Gin Leu Trp Gly Ser 
130 135 I 40 



Thr Ser Asn Asp Gly Ala Phe Pro He Thr Asn He Ser Gly Thr Ser 
145 150 155 160 

Met Gly Arg Tyr Ser Cys Cys Ty'r His Pro Asp Trp Thr Ser Ser He 
165 I 70 175 

Lys lie Gin Pro Ser Asn Thr Leu Glu Leu Leu Val Thr Gly Leu Leu 
180 185 I 90 

Pro Lys Pro Ser Leu Leu Ala Gin Pro G~ly Pro Met Val Ala Pro Gly 
195 200 205 

Glu Asn Met Thr Leu Gin Cys Gin Gly Glu Leu Pro Asp Ser Thr Phe 
210 2 15 220 

Val Leu Leu Lys Glu Gly Ala Gin Glu Pro Leu Glu Gin Gin Arg Pro 
225 "0 235 2 *0 

Ser Gly Tyr Arg Ala Asp Phe Trp Met Pro Ala Val Arg Gly Glu Asp 
245 250 255 

Ser Gly He Tyr Ser Cys Val Tyr Tyr Leu Asp Ser Thr Pro Phe Ala 
250 265 270 

Ala Ser Asn His Ser Asp Ser Leu Glu He Trp Val Thr Asp Lys Pro 
275 280 285 

Pro Lys Pro Ser Leu Ser Ala Trp Pro Ser Thr Met Phe Lys Leu Gly 
290 295 300 

Lys Asp He Thr Leu Gin Cys Arg Gly Pro Leu Pro Gly Val Glu Phe 
305 310 315 

Val Leu Glu His Asp Gly Glu Glu Ala Pro Gin Gin Phe Ser Glu Asp 
325 330 335 

Gly Asp Phe Val He Asn Asn Val Glu Gly Lys Gly He Gly Asn Tyr 
340 345 350. 

Ser Cys Ser Tyr Arg Leu Gin Ala Tyr Pro Asp He Trp Ser Glu Pro 
355 360 365 

Ser Asp Pro Leu Glu Leu Val Gly Ala Ala Gly Pro Val Ala Gin Glu 
. 370 375 380 



Cys Thr Val Gly Asn He Val Arg Ser Ser Leu He Val Val Val Val 
385 390 395 400 

Val Ala Leu Gly Val Val Leu Ala He Glu Trp Lys Lys Trp Pro Arg 



< 
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405 

Leu Arg Thr Arg Gly Ser 
420 

Leu Glu Glu Cys Asn Gin 
435 

Pro Ser Ser Thr Ser Gin 
450 



69 



410 

Glu Thr Asp Gly Arg Asp 
425 

Glu Gly Glu Pro Gly Thr 
440 

Arg lie Ser Val Glu Leu 
455 460 
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415 

Gin THr lie Ala 
430 

Pro Ala Asn Ser 
445 

Pro Val Pro lie 



<210> 142 

-<211> 463 

<2.12> PRT 

< 2 1 3 > Homo s ap i ens 

<220> 

<221> SITE 
<222> (9) 

<223> Xaa equals any of the naturally occurring L- amino acids 
<400> 142 

Pro Asn Pro Leu Ser Trp His Ser Xaa Pro Val Val Phe Pro Gly Lys 
15 10 15 

Ser Val lie Leu Arg Cys Gin Gly Thr Phe Gin Gly Met Arg Phe Ala 
20 25 30 

Leu Leu Gin Glu Gly Ala His Val Pro Leu Gin Phe Arg Ser Val Ser 
35 40 45 

Gly Asn Ser Ala Asp Phe Leu Leu His Thr Val Gly Ala Glu Asp Ser 
50 55 60 

Gly Asn Tyr Ser Cys lie Tyr Tyr Glu Thr Thr Met Ser Asn Arg Gly 
65 70 75 80 

Ser Tyr Leu Ser Met Pro Leu Met lie Trp Val Thr Asp Thr Phe Pro 
85 90 95 

Lys Pro Trp Leu Phe Ala Glu Pro Ser Ser Val Val Pro Met Gly Gin 
100 105 110 

Asn Val Thr Leu Trp Cys Arg Gly Pro Val His Gly Val Gly Tyr . lie 
115 120 125 

Leu His Lys Glu Gly Glu- Ala Thr Ser Met Gin Leu Trp Gly Ser Thr 
130 135 140 



Ser Asn Asp Gly Ala Phe Pro lie Thr Asn lie Ser Gly Thr Ser Met 
145 150 155 160 



PCT/USOO/07722 

WO 00/58496 

70 



Gly Arg Tyr Ser Cys Cys Tyr His Pro Asp Trp Thr Ser Ser lie Lys 
165 l" 70 175 

lie Gin Pro Ser Asn Thr Leu Glu Leu Leu Val Thr Gly Leu Leu Pro 
180 185 19° 

Lys Pro Ser Leu Leu Ala Gin Pro Gly Pro Met Val Ala Pro Gly Glu 
195 200 205 

Asn Met Thr Leu Gin Cys Gin Gly Glu Leu Pro Asp Ser Thr Phe Val 
210 215 220 

Leu Leu Lys Glu Gly Ala Gin Glu Pro Leu Glu Gin Gin Arg Pro Ser 
225 230 235 240 

Gly Tyr Arg Ala Asp Phe Trp Met Pro Ala Val Arg Gly Glu Asp Ser 
245 250 255 

Gly He Tyr Ser Cys Val Tyr Tyr Leu Asp Ser Thr Pro Phe Ala Ala 
260 265 270 

Ser Asn His Ser Asp Ser Leu Glu He Trp Val Thr Asp Lys Pro Pro 
275 280 285 

Lys Pro Ser Leu Ser Ala Trp Pro Ser Thr Met Phe Lys Leu Gly Lys 
290 295 300 

lie Thr Leu Gin Cys Arg Gly Pro Leu Pro Gly Val Glu Phe Val 



Asp 

305 310 



315 320 



Leu Glu His Asp Gly Glu Glu Ala Pro Gin Gin Phe Ser Glu Asp Gly 
325 330 335 

Asp Phe Val He Asn Asn Val Glu Gly Lys Gly He Gly Asn Tyr Ser 
340 345 350 

Cys Ser Tyr Arg Leu Gin Ala Tyr Pro Asp He Trp Ser Glu Pro Ser 
355 360 365 

Asp Pro Leu Glu Leu Val Gly Ala Ala Gly Pro Val Ala Gin Glu Cys 
370 375 380 

Thr Val Gly Asn He Val Arg Ser Ser Leu He Val Val Val Val Val 
385 390 395 400 

Ala Leu Gly Val Val Leu Ala He Glu Trp Lys Lys Trp Pro Arg Leu 
405 410 415 

Arg Thr Arg Gly Ser Glu Thr Asp Gly Arg Asp Gin Thr He Ala Leu 
420 425 430 

Glu Glu Cys Asn Gin Glu Gly Glu Pro Gly Thr Pro Ala Asn Ser Pro 
435 440 445 
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Ser Ser Thr Ser Gin Arg lie Ser Val Glu Leu Pro Val Pro lie 
450 455 460 



<210> 143 
<211> 152 
<212> PRT 
<213> Homo sapiens 

<400> 143 

Phe Asp Pro Asn Phe Lys Arg He Gly Ala Phe Trp Gin Trp Asp Asp 
1 5 10 15 

Asp Lys Asn Phe Trp Arg Phe Leu Ala Leu Phe Ala Thr Val Gin He 
20 25 30 

Leu Val Thr Phe Phe He Ser Asn He Leu Asn Trp Asp Ser Leu Ala 
35 40 45 

Gin Gly Leu Gly Ser He He Gly Ser Leu Gly Leu Leu Val Glu Ser 
50 55 60 

Leu Leu Pro Leu Pro Gin He Ala He Leu Tyr Lys Leu Lys Ser Val 
65 70 75 80 

Gin Gly Phe Lys Leu He Leu Leu Val Ser Trp Leu Cys Gly Asp Thr 
85 90 95 

Leu Lys He Thr Tyr Leu He Phe Gly Ala Lys Asn He Ser Ala Leu 
100 105 110 

Phe Val He Phe Ala Leu Phe Gin Met Ser Leu Asp Phe Tyr He Gly 
115 120 125 

Gly Gin Tyr He Tyr Tyr Arg Tyr Tyr Tyr Pro Lys Leu Arg His Gin 
130 135 140 

His His Pro Asn Asp Ser Asn Ser 
145 150 



<210> 144 
<211> 139 
<212> PRT 
<213> Homo sapiens 

<400> 144 

Phe Asp Pro His His Phe Trp Gin Trp Ser Ser Phe Ser Asp Tyr Val 
15 10 15 

Gin Cys Val Leu Ala Phe Thr Gly Val Ala Gly Tyr He Thr Tyr Leu 
20 25 30 

Ser He Asp Ser Ala Leu Phe Val Glu Thr Leu Gly Phe Leu Ala Val 
35 40 45 
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Leu Thr Glu Ala Met Leu Gly Val Pro Gin Leu Tyr Arg Asn His Arg 
50 55 60 

His Gin Ser Thr Glu Gly Met Ser lie Lys Met Val Leu Met Trp Thr 
65 70 75 80 

Ser Gly Asp Ala Phe Lys Thr Ala Tyr Phe Leu Leu Lys Gly Ala Pro 
85 90 95 

Leu Gin Phe Ser Val Cys Gly Leu Leu Gin Val Leu Val Asp Leu Ala 
100 105 HO 

He Leu Gly Gin Ala Tyr Ala Phe Ala Arg His Pro Gin Lys Pro Ala 
115 120 125 

Pro His Ala Val His Pro Thr Gly Thr Lys Ala 
130 135 



<210> 145 
<211> 78 
<212> PRT 

<213> Homo sapiens 
<400> 145 

His Leu Arg Ser Gly Val Gin Asp Tyr Pro Gly Gin His Gly Lys He 
15 10 15 

Pro Ser Leu Leu Lys He Gin Glu Leu Ala Gly His Gly Gly Arg Cys 
20 25 30 

Leu Gin Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn His Leu Asn 
35 40 45 

Ser Gly Gly Arg Gly Cys Ser Glu Pro Lys Ser His Leu Cys He Pro 
50 55 60 

Ala Trp Val Thr Glu Gly Asp Ser Val Ser Lys Gin Asn Lys 
65 70 75 



<210> 146 
<211> 78 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 146 

His Leu Arg Ser Gly Val Gin Asp Gin Pro Gly Gin His Gly Lys Thr 
15 10 15 



BNSDOCID: <WO 005B496A1J_> 



f 



WO 00/58496 PCT/US00/07722 



73 



Ser Phe Leu Leu Lys lie Gin Lys 
20 

Leu Xaa Ser Gin Leu Leu Gly Arg 

35 40 

Leu Gly Gly Arg Gly Cys Ser Glu 
50 55 

Ala Trp Ala Thr Ala Gin Asp Ser 
65 70 



Leu Ala Gly Arg lie Gly Arg Cys 
25 ' 30 

Leu Arg Gin Glu Asn His Leu Asn 
45 

Pro Arg Leu Ser His Cys Thr Pro 
60 

Val Ser Lys Lys Lys Lys 
75 
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